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HE only consideration given by pediatricians to diapers has apparently 

been recognition of their weaknesses. In the seanty references to the subject, 
the diaper is the one item of clothing deemed essential. Yet of all mammalian 
young, only the human infant is diapered. From considerations of the personal 
health of the infant, rather than the dictates of environmental sanitation or 
of infant fashions, the best diaper would probably be none at all, and in some 
parts of the world babies do not wear diapers. But in all civilized portions 
environmental factors are given consideration and babies now do and probably 
will continue to wear diapers. 

The normal young infant voids a dilute, watery urine of low specific grav- 
ity and of large volume in proportion to body weight. The times a day he 
voids number usually from ten to fourteen, depending somewhat on season 
and temperature, but much less so than in the adult. In addition, the infant 
has, if breast fed, three or more stools a day and, if bottle fed, one or two stools 
daily, usually formed, moderately firm, and not of foul odor. Some time early 
in the process of civilization, mothers devised the diaper to catch these excre- 
ments, perhaps the earliest practice of sanitation. In the intervening centuries, 
new programs of sanitation have arisen, been subjected to tests, and have been 
abandoned or adopted; a profession of sanitarians and sanitary engineers has 
developed, but one of the earliest achievements, diapering, has remained essen- 
tially unchanged. There are villages in remote parts of the world where com- 
munity sanitation is nonexistent. W~ter is obtained from open wells. Sewers 
do not exist. Even outhouses are too modern. The common place for male 
adults to deposit their excreta is in the street in front of the house, to one side 
of the front door. But within these houses diaper practice is essentially the 
same as in our modern, most sanitary cities. 

The skin of a young infant is thin, delicate, and quite susceptible to irri- 
tation, which responds poorly to treatment and is easier of prevention than of 
eure. The least complex reaction to wet diapers is maceration of the skin in 
its folds, especially observed in fat infants, and caused by moisture and friction 
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of opposing skin surfaces, resulting in painful, reddened, weeping areas, scalded 
in appearance. This disorder, intertrigo, is due apparently to prolonged con- 
tact of opposing skin layers constantly moist with normal urine, or, in other 
parts of the body, with normal sweat. Treatment requires little except the 
application of warm, dry air, achieved best by keeping skin surfaces separated 
by nonabsorbent material and by letting the infant remain for a few days 
without diapers." 

The next type of skin disorder is a reaction to a process occurring in the 
wet and soiled diaper that is not promptly changed.** Urine, even if sterile 
when passed, is immediately contaminated by organisms on the skin from pres- 
ent or previous fecal discharges. Maintained near body temperature, the wet 
diaper becomes a breeding place for more bacteria which may produce enough 
ammonia from urea in the urine to cause the all too familiar diaper rash or 
ammoniacal dermatitis, characterized first by reddening of the whole diaper 
area, in male infants especially over the lower abdomen and anterior surfaces 
of the thighs, then by roughening of the skin into an eezematoid appearance, 
with finally the development of denuded, weeping, shallow ulcers. In male chil- 
dren, crusting of the meatus with scab formation and bleeding may produce 
some interference with urination. Unlike intertrigo, in diaper rash skin folds 
are protected from the ammoniacal irritation and remain free from the dis- 
order. Treatment of ammoniacal dermatitis again requires little except exposure 
of the irritated areas to warm, dry air, achieved by omitting diapers. Recur- 
rences may be preventd by impregnating diapers with a mild, nonirritating 
antiseptic that will keep down bacterial decomposition of urea into ammonia, 
and by changing diapers more often. 

Even more serious has been the implication that wet, bacteria-laden dia- 
pers held in contact with the external urinary orifice, especially in females, may 
be responsible for the occurrence in this sex of ascending urinary tract infec- 
tions with pyuria due to cystitis or pyelitis.© Certain it is that pyuria is much 
more common in female infants than in males,’ occurring in the latter usually 
only where congenital anomalies are present in the urinary tract. It is stated 
further by medical observers in backward countries, that pyelitis is seldom 
seen in native populations where, be it coincidence or otherwise, diapering of 
babies is most sketchy. 

Urinary tract infections occur twice as often in infants and children 
under 2 years of age as in any other period of childhood, an age incidence 
corresponding sharply with the diaper period. Among the uncomplicated 
eases, from 63 to 90 per cent occur in girls. This disproportionate sex inci- 
dence has usually been ascribed to diaper infection, an ascending infection, 
supported by observation that in the neonatal period, in late childhood, and 
in proved hematogenous renal infection, incidence is the same for boys and 
girls.*»® Helmholz has cited a family of two boys and four girls. Each girl, 
during the diaper age, suffered a severe renal infection; the boys escaped. 
Helmholz believes most of these infections are of ascending type. Undoubtedly 
other factors, nutrition, state of hydration, renal anomalies, repeated infections, 
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and gastrointestinal disease, may predispose to the infection. Perhaps rela- 
tive dehydration and resultant lessened frequency of urination may account for 
an ineréAse noted in summer months. In infants of diaper age, organisms of 
the colo® typhoid group are usually incriminated as causative agents of urinary 
tract infections. Though many of the recurrent and more serious conditions 
may have their basis in an anomaly of the urinary tract, the development and 
severity of infection may well be related to constant local presence of patho- 
genic organisms. In what other circumstances, except with a diapered baby, 
would we permit prolonged contact of a susceptible part of the body with the 
organism most commonly involved in infections of that and adjacent tissues? 
Yet in female infants pyuria due to the colon bacillus is among the common 
illnesses. 

Even anomalies high in the urinary tract, such as ureteral obstruction due 
to aberrant vessels, may lead to ascending infections. Helmholz has shown in 
animal experiments that infection may ascend urogenously without obstruction 
in the lower urinary tract.’ Perhaps it is effectiveness of direction of flow that 
ordinarily prevents ascending infection, since fecal infection of the urethra is 
ever present in infants of diaper age. 

While it is apparent that several authors have recognized the menace of 
the diaper in the etiology of pyuria and have advised a scrupulous cleanliness 
of the external genitalia, especially in female infants, as the best prophylaxis 
against urinary tract infection, there is little evidence that consideration has 
been given to altering diaper practice. 

The foregoing represents only part of the problem, the part relating to the 
local disorders in the infant traceable to wet or soiled diapers. Is there a public 
health problem? A study from 1936 to 1940 of hospital infections and modes 
of spread of infection in infants’ wards led to the conclusion that of greatest 
moment was the transmission from infant to infant of respiratory, droplet, or 
airborne infection, and that gastrointestinal disorders were of secondary signifi- 
eance."' Over a period of years gastrointestinal disease of infants has been 
partially controlled apparently through improvement of milk supplies, wide- 
spread use of refrigeration, reduction in numbers of flies, and careful screening 
of wards. Recurrent outbreaks of intestinal disease in newborn infants’ nurs- 
eries, and less severe but troublesome incidence in other nurseries, keeps fore- 
ing attention to possible weaknesses in technique of handling excreta. Here, im- 
provement has been minimal. Urine of a healthy infant might scald his skin, 
but it presents little danger to the neighboring child. Stool-contaminated 
fingers of the nurse or attendants were probably the usual means of transfer 
of enteric disease. Stool soaked in urine and spread throughout a diaper, over 
much of the baby, and out onto the bed, would be especially difficult to confine. 
In what other activity are food handlers allowed alternately to handle excreta 
as do the mother and nurse who, immediately prior to putting a nipple on a 
baby’s bottle, change his bed or change his diaper? Clearly these functions 
of the attendant should be separated by a careful washing of the hands, or, 
better still, through performance by different persons. Much care and cleanli- 
ness in a food formula laboratory may be lost at the infant’s bedside. However, 
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even if all nipples are placed on bottles in food laboratories, danger of spread- 
ing enteric disease is not completely avoided, because with current diaper prac- 
tice it is impossible to prevent contamination of the bed and of the wiiole baby 
in a soiled bed. + 

Viewed as a problem in hygiene, the diaper should serve to collect the 
urinary and fecal excretions in a manner not deleterious to the health of the in- 
fant and, more particularly, in a manner not conducive to the development in 
the infant of intertrigo, ammoniacal dermatitis, or of skin or urinary tract 
infections. Viewed in the light of a problem in sanitation, the diaper should 
serve to collect urine and stools in a manner that will limit their spread, reduce 
contamination of the environment of the infant, and thereby minimize danger of 
transmission of disease to other persons. To achieve the desired effect in sani- 
tation, rubber pants over diapers are partially effective in that spread of feces 
and urine is limited. However, this result is attained only by aggravation of 
the hygienic problem, since with rubber pants the likelihood of all the unde- 
sirable effects of wet diapers on the baby is increased. Intertrigo is more com- 
mon, dermatitis is more severe, and the chance of infection is enhanced. 

Although the diaper presents an hygienic aspect and a sanitation problem, 
lastly, but not least, it is a garment to be applied to the infant by the mother 
and it must be convenient. 

While ideally the diaper should be changed immediately each time it is 
wet or soiled, the mother can seldom do this in practice. As a garment it should 
not require constant changing; rather, if possible, it should require infrequent 
changing with minimal nursing care, to permit the infant to sleep throughout 
the night without irritability and ~wakefulness due to discomfort. It should 
eliminate objectionable odors in the nursery and should not increase, but 
should decrease laundry costs for sheets, diapers, pads, and other clothing. 

Currently available diapers, either cloth or disposable, fail largely to 
satisfy any of the foregoing requirements. 

To be hygienically sound the diaper should hold excrements away from 
the body; thus intertrigo and infection would be avoided. Also, the diaper 
should be impregnated with a mild antiseptic to prevent ammonia formation 
within it; thus, the incidence and severity of dermatitis would be reduced. 

To be sanitarily adequate the diaper should be pocketed away from the in- 
fant effectively to catch and retain, and prevent the spread throughout the bed 
of urine and feces. Current modes of application of diapers, whether trian- 
gular, oblong, or panel fold, result in convexity of the diaper surface toward 
the infant as a roof, tending to force the stool to spread downward along 
the thighs and even channeling urine away from the absorptive material. These 
defects are even more marked in currently available disposable diapers than in 
the usual cotton ones. And the requirements of a garment as regards con- 
venience, lack of expense, ease, and effective duration of application, are far 
from satisfactory. 

An adequate diaper should meet the following requirements: 


1. It should, in so far as possible, keep excretions away from contact with 
the infant. 
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2. It should minimize bacterial growth in excreted urine. 

3. It should have absorptive capacity sufficient to allow the baby to re- 
main undisturbed overnight. 

4. It must be comfortable. 

5. It must be convenient to change. 

6. It must not be irritating either by reason of its construction or because 
of any of the materials in it. 

7. The absorptive material should be disposable. 

8. The container, or other nondisposable portion, if one is used, should be 
durable and easily laundered. 

9. It must not be unattractive as a garment. 

10. It must not interfere with changes in clothing for the infant for warm 
and cold weather. . 

11. It must compete in expense with current diapering practice. 


Fig. 1.—A diaper envelope (1) is constructed to hold a pad (2) which is extra thick in 
the front end. When properly inserted, the pad fits smoothly into the waterproof material 
covering both ends of the pad, keeping them out of contact wiih the baby, leaving only a 
small section in the middle of the pad directly exposed to the excretions. The are action of 
the pad holds this sec.ion of the pad away from the baby. The insert can be removed by 
grasping the ends of the diaper garment and applying pressure in the middle with the thumbs. 
The folded pad will fall out. 


With definition of the problem came attempts at solution. 

Observation of infants in the act of voiding soon disclosed that both male 
and female infants void upward, the exception being the female infant with 
legs crossed or held tightly together, in which case some urine escapes backward. 
Consequently, it might be possible to collect urine anteriorly and stool posterior- 
ly with minimal mixing. Furthermore, the external genitalia of infants grow 
slowly in the first year, and are at one year little larger than at birth, in sharp 
contrast to rates of growth of other parts of the body. Perhaps a collecting 
device could be designed to fit infants of any age, except the smallest pre- 
mature infants. 
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The problem then was to make a container outside of any ordinary diaper 
that would collect urine and retain it away from contact with the infant’s body. 
The first attempts resulted in the construction of rubber cuplike devices cover- 
ing the genital areas and collecting urine only. Over this was worn a regular 
diaper, or a perforated diaper through which the cup could protrude. The 
collecting eup could be packed lightly with an absorbent, disposable material. 
Apposition to the body was obtained by flanges on the receptacle with the shape 
essentially of a boxer’s protective cup. While this design resulted in a pro- 
duct useful in collecting urine specimens, it was inadequate for the intended 


Figs. 2 and 3.—A nylon, waterproofed-lined container holds disposable pad in are form 
about the baby. The are tends to keep the pad out of contact with the infant. In addition, 
both anteriorly and posteriorly the pad holder is pocketed so that the actual opening of the 
collecting area toward the infant is minimal. The pad is also pocketed and of double thickness 
in the front to absorb the sudden expulsion of urine. The pad comes high on the abdomen, 
extends only a little over the buttocks in back. No discomfort from these pads has been ob- 


served in infants lying either on face or back. 
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purpose in that it was only 50 to 60 per cent effective and did not prevent the 
overlying diaper and the bedclothes from becoming wet. The principle, how- 
ever, seemed sound, and tests were started with a specially designed diaper 
with an oblong hole in the center encompassing the genital and rectal areas, open- 
ing into an absorbent-filled, waterproof envelope secured to the outside of the 
diaper. 

The rubber bag for collecting urine only was deemed infeasible for home 
use because of the difficulty in changing, skill required to fit properly to the in- 
fant, its unusual appearance with probable unacceptability for cosmetic rea- 
sons, and finally that it seemed mildly uncomfortable to the baby. The larger 
diaper device showed promise with first models having a high percentage of 
success. Further experiments were undertaken to determine details of design 


Fig. 4. Fig. 5. 


Fig. 4.—Side view of experimental transparent diaper. 


Fig. 5.—A cast previously requiring change at frequent intervals because of soiling can 
be worn, for long periods protected from the action of excreta by the diaper as shown above. 


to insure snug fit, proportions of bag, including size of opening toward body, 
type of absorbent to be used, and water-tightness of the envelope. It would 
seem needless in a report of this sort to enumerate the steps taken to make the 


diaper effective and comfortable. Success ratio rose with improvements of de- 
sign, and acceptability as a garment was satisfactory in tests in private homes 
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and institutions. Diaper rash was eliminated by use of the improved diaper. 
Babies slept longer and more soundly than with conventional diapers, and, most 
important, the purpose for which it was designed was served—urine and stool 
were collected effectively and were held largely out of contact with the body. 
While it cannot be said that simple pyuria in female infants will be eliminated 
through the use of such a diaper, the development represents a step toward 
solution of this problem at its source. No diaper odor was detectable, even in 
nurseries populated by eight to twelve infants. Emptying the soiled diaper 
could be achieved by turning it inside out with minimum contamination of the 
mother’s hands. As a sanitary device it was not perfect, but appeared to 
present a large advantage over currently available models. Bed linen was sel- 
dom soiled and nursery laundry was reduced materially. 

Accompanying photographs depict more clearly than descriptive details 
the construction, fit, and mechanism of the diaper. 


SUMMARY 


Appraisal of diapering practices leads to the conclusion that the infant’s 
diaper presents an hygienic and a sanitation aspect as well as being the indis- 
pensable garment. Attempts have been made with considerable success to im- 
prove the diaper so that it will be hygienically adequate, sanitarily effective, 
and acceptable as a garment. A diaper designed to collect urine and stool of the 
infant with minimum contamination of the baby’s body and of his bed and 
clothing has in clinical trials proved 95 per cent effective for these purposes, at 
the same time reducing incidence of intertrigo and diaper rash, and not being 
uncomfortable or unsightly. Whether it will reduce materially simple pyuria, a 
purpose for which it was designed, can be proved only by more extensive trials. 
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STREPTOMYCIN IN THE TREATMENT OF HEMOPHILUS 
INFLUENZAE LARYNGOTRACHEOBRONCHITIS 


C. O. TERRELL, JR., M.D., AnD Cart S. Hoar, M.D. 
Fort Wortu, TExas 


HERE have been several reports of laryngotracheobronchitis due to Hemo- 

philus influenzae." * Rabe* in 1947 reported the bacteriologie studies on 347 
eases of infectious croup in New Haven. Twenty-eight cases were due to 
H. influenzae, type B. There were fourteen cases of laryngitis (mortality 7 
per cent), eight cases of laryngotracheitis (mortality 12 per cent), and five 
eases of laryngotracheobronchitis (mortality 40 per cent). His patients had 
been treated with sulfadiazine and type-specific serum. Although he reported 
no patients treated with streptomycin, he stated that this drug was of definite 
value. 

Zantiny and Carlson‘ reported fourteen cases of respiratory infections due 
to H. influenzae treated with streptomycin. Good results were obtained in 
thirteen cases. 

Early in January we saw three children between the ages of 6 months and 
one year with moderately severe laryngotracheitis due to H. influenzae. They 
were seen very early and started immediately on streptomycin. They were 
much improved in twelve hours and able to be sent home in four days. 

Late in January we saw the first of the four infants whose cases are to be 
reported in detail. They were desperately ill with marked respiratory distress. 
The throat findings were not uniform. There was moderate retraction above 
the jugular notch and marked sternal retraction. The inspiratory breath 
sounds were rasping and there was an expiratory wheeze. There were many 
fine rales in both lung fields. H. influenzae was recovered from the throats of 
all four patients. 

In every case there was definite improvement after twelve hours of strepto- 
mycin therapy and in seventy-two hours the patients were breathing easily. 


CasE 1.—O. R. 8., a 9-week-old white infant, was admitted to the hospital Jan. 27, 1948, 
with a chief complaint of difficulty in breathing. The past history was normal except that 
the infant had been delivered two months prematurely. Progress until the present illness 
had been good, the infant weighing 9 pounds on admission. 

The present illness began approximately four days before admission when he developed 
an upper respiratory infection with rhinitis, nonproductive cough, anorexia, and low-grade 
fever. Two days prior to admission the infant developed rapid breathing. These symptoms 
progressed rapidly until the infant was limp, cyanotic, and gasping for breath. 

Physical examinations on admission revealed a prostrated infant with acute expiratory 
dyspnea. Respirations were elevated to 80 per minute and were gasping in character with 
marked sternal and intercostal retraction. The color was ashen and there was a choking 
cough with considerable mucus in the pharynx. On auscultation of the chest, there were 
squeaks and many moist rales heard throughout both lung fields. Temperature on admission 
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was 100.5° F. (R), and white blood cell count was 6,300 with 70 per cent polymorphonuclears 
(6 stab forms). A throat culture was taken. X-ray of the chest was not remarkable. 

Treatment as first instituted consisted of continuous oxygen, penicillin 15,000 units 
intramuscularly every three hours, and a yapor tent. Within a few hours streptomycin was 
started with 50 mg. intramuscularly every three hours. 

The temperature continued to rise for one and one-half days after admission, reaching 
106° F. (R) before suddenly abating. However, the respiratory symptoms improved markedly 
within twelve hours. The throat culture taken on admission grew a pure culture of H. 
influenzae. Repeated throat cultures three days after admission were negative for H. 
influenzae. Repeated blood counts reached a height of 11,600 white blood cells, with 44 
per cent neutrophiles and 56 per cent lymphocytes. Respirations returned to normal three 
days after admission. Streptomycin was discontinued on the fourth hospital day, and peni- 
cillin on the sixth day. 


Case 2.—A. F., a 6-month-old female infant, was admitted to the hospital Feb. 3, 1948. 
Chief complaint was cough and choking respirations. Past history revealed normal growth 
and development complicated for several months by a chronic cough. In January, x-rays of 
the chest, including barium swallow, were normal. Two months prior to present admission 
the infant had early bronchopneumonia treated in the hospital for a short time with penicillin. 
Recovery was uneventful. 

The present illness began approximately a week before admission when the infant de- 
veloped a ‘‘croupy’’ cough associated with rhinitis, and was treated on an out-patient status 
with vaporizer and aspirin. She ran a low-grade fever and developed progressive respiratory 
difficulty and increasing cough. She was able to take but small amounts of formula. The 
infant was not dangerously ill on admission but had rapid, gasping respirations without 
cyanosis. 

Positive findings on physical examination were limited to the pharynx and chest. The 
former was moderately inflamed. The respiratory rate was increased and dyspnea was present. 
Auseultation of the chest revealed expiratory wheezing and moist rhonchi throughout both 
lung fields. There was a grade III, systolic, machinery murmur heard in the pulmonic area. 
Initial blood count showed 16,750 white bleod cells with 30 per cent neutrophiles and 70 
per cent lymphocytes. X-rays of the chest were normal. A throat culture was obtained. 

Treatment on admission consisted of vaporizer, continuous oxygen, and penicillin 15,000 
units intramuscularly every three hours. The temperature was 100.3° F. rectally on admission 
and climbed steadily. The throat culture was reported to grow H. influenzae on the second 
hospital day, and streptomycin 50 mg. intramuscularly every three hours was started. The 
temperature continued to rise until about twelve hours after streptomycin was instituted, 
when it reached 105.8 F. rectally and then fell rapidly by crisis. The clinical symptoms 
improved rapidly with reduction in respiratory rate and coughing. The temperature fell 
to 101° F. reetally on the third hospital day and was normal at the end of the fourth day. 
A throat culture on the fifth hospital day was negative for H. influenzae. Streptomycin 
was discontinued on the fifth and penicillin on the sixth hospital days and the patient was 
discharged. 


Case 3.—W. P., a 4-month-old Negro male infant, was admitted to the hospital on 
March 2, 1948, with a chief complaint of difficulty in breathing and fever. Family and 
past history were noncontributory. 

Four days before admission the infant developed typical coryza. On the day of ad- 
mission fever and acute dyspnea developed. This was treated with aspirin and vaporizer, but 
responded poorly. There was a large amount of mucus discharge and the infant was unable 
to take fluids well. 

The pharynx was injected and the nasopharynx was congested with large amounts of 
mucus discharge. There was severe dyspnea with sternal and intercostal retraction. On 
auscultation of the chest moist, inspiratory rales were heard all over both lung fields and 
there was some dullness and diminution of breath sounds over the right middle chest poste- 
riorly. 
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Admission temperature was 102° F. rectally and the white blood cell count was 22,300; 
with 64 per cent neutrophiles. A throat culture was obtained and a chest x-ray showed par- 
tial collapse of the right upper lobe with shift of the mediastinum to the right. 

Treatment was first instituted consisted of penicillin 15,000 units intramuscularly every 
three hours, oxygen, suction when needed, and a steam tent. Eighteen hours later when 
the first throat culture was reported to be a pure culture of H. influenzae, the patient’s con- 
dition was worse. The infant was suctioned and turned frequently, and streptomycin was 
started, 100 mg. intramuscularly every three hours. 

The clinical course improved markedly after streptomycin was instituted. The tempera- 
ture fell nearly to normal and the respirations, which had been up to 80, gradually decreased. 
Daily throat cultures were obtained and failed to grow H. influenzae a day and one-half after 
streptomycin had been instituted. Three days later the respirations and temperature were 
back to normal, and x-ray of the chest demonstrated re-expansion of the collapsed lobe, and 
a normal chest. The streptomycin was discontinued three days after its institution. The 
white blood cell count at this time was 10,700 with 44 per cent neutrophiles. The infant 
was discharged from the hospital on the eighth hospital day. 

In this case an in vitro sensitivity test was run to determine the sensitivity of this 
particular strain of H. influenzae to various dilutions of streptomycin. The paper dise method 
was used. The discs were moistened with various dilutions of the streptomycin and placed 
on a plate evenly seeded with the H. influenzae cultured from the patient. The result demon- 
strated that this particular strain was sensitive to dilutions as low as 0.1 unit per cubic 
centimeter. 


Case 4.—M. N., a 4-month-old female infant, was admitted to the hospital on March 
5, 1948, with a chief complaint of fever and respiratory distress. Family and past history 
were noncontributory. . 

Present illness began with an upper respiratory infection about a week before admission. 
On the night of admission she developed rapid, wheezing respirations, cyanosis, and fever. 

Physical examination revealed dyspnea with respirations of 64 to 80 per minute and 
moderate intercostal retraction. There were moist inspiratory rales throughout both lung 
fields. The pharynx was inflamed. Temperature was elevated to 102° F. rectally. The 
white blood cell count was 15,550 with 64 per cent neutrophiles. A throat culture was 
taken. X-ray of the chest showed clouding of the right upper lung field and a diagnosis of 
early pneumonia was suggested. 

Treatment at first consisted of penicillin 20,000 units intramuscularly every three 
hours, and vaporizer. The initial throat culture grew out only Staphylococcus awreus. The 
infant seemed to improve during the first two days, but on the third hospital day the 
temperature rose again to 103° F. rectally and breathing seemed more labored. The pharynx 
was still markedly inflamed. A throat smear at this time revealed predominant gram- 
negative bacilli, suggestive of H. influenzae, and streptomycin, 100 mg. every three hours, 
was started. This was on the third day of hospitalization. The throat culture at that time 
grew out predominantly H. influenzae. Apparently the infection was initially a mixed one, 
and the penicillin therapy eliminated some of the pathogens, allowing the H. influenzae to 
overgrow the others. 

Improvement was steady following the administration of streptomycin. The tempera- 
ture fell to normal the next day, the fourth hospital day, and the respirations returned to 
normal. Repeated throat culture was negative for H. influenzae the day after streptomycin 
was started. X-ray of the chest on the fifth hospital day showed normal lung fields and the 
white blood cell count was 7,700 with 18 per cent neutrophiles. The infant was discharged 
from the hospital on the tenth hospital day. 


DISCUSSION 


It will be apparent that it is not possible to determine the infecting organ- 
ism in cases of tracheobrochitis in young infants by clinical methods or from 
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the blood picture. Rabe* observed that most of the New Haven patients with 
H. influenzae tracheobronchitis had a cherry red epiglottis. This was not 
present in any of our cases, It is probable that the clinical picture in the 
younger age group is different from that seen in older infants. The bronchial 
symptoms predominate in the young infant. 

Because of the excellent response to streptomycin in the reported cases and 
the high mortality in this disease, we are now starting streptomycin on all 
eases in real distress from tracheobronchitis on admission and continuing the 
drug until the throat culture is reported. Unless the culture reveals a strepto- 
mycin-susceptible organism, the drug is discontinued. We have treated a num- 
ber of cases in this manner, and none have shown any ill effects from the 
streptomycin. A review of the literature reveals no reports of serious ill effects 
from streptomycin given such a short period of time. The culture from two 
eases of bronchiolitis treated with the regimen showed B. friedlinder. Both 
infants responded rapidly. 

No clinically resistant strains of J/. influenzae were encountered. Alexander 
and Leidy® found a small proportion cf resistant members in each of ten strains 
from eases of meningitis they studied. They felt that resistant members of the 
strain were of clinical importance only when the initial bacterial population 
was very large. The resistant cases reported by Harris and collaborators® had 
been ill for some time,before therapy was instituted and were probably infected 
by a large number of organisms. Laryngotracheobronchitis in infants is a 
very acute disease and those that succumb do so quickly because of the smallness 
of the infant’s tracheo and bronchial tree. It is possible, therefore, that the 
bacterial population is not so large that resistance will be met too frequently 
in this disease. It is not possible to draw any conclusions from the small 


number of eases seen by us. 


CONCLUSION 


1. Four eases of I. influenzae laryngotracheobronchitis in young infants 
successfully treated with streptomycin are reported. 

2. The lack of clinieal characteristics in young infants that would identify 
the etiology of the disease is shown. 

3. It is suggested that streptomycin be given immediately to all cases of 
laryngotracheobronchitis oceurring in young infants and continued until the 
throat culture reveals a nonsusceptible organism. 
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PRIMARY OVARIAN AGENESIS 


Leo S. Rapwin, M.D., Josepn P. Micnevson, M.D., anp JEANNE Snore, M.D. 
Brooxuyn, N. Y. 


LTHOUGH noted by Olivet' as early as 1923, the association of shortness of 
stature and sexual infantilism, consisting of failure of development of 
secondary sex characteristics and primary amenorrhea, was first described in 
this country by Turner*® in 1938. The latter reported seven cases in girls or 
young women in whom there was also present since birth webbing of the neck 
and an increase in the carrying angle at the elbows (cubitus valgus). He 
ascribed the shortness, the moderately retarded osseous development, and the 
sexual retardation of his patients to a pituitary deficiency. Unfortunately, no 
hormone assays were performed on these patients, so that the exact nature of 
the deficiency was not determined. However, the close correspondence between 
the symptoms of Turner’s patients and those of patients described by others 
indicate that these young women were suffering from an ovarian deficiency 
rather than from pituitary disease. In 1942, Varney, Kenyon, and Koch® de- 
scribed four young women of short stature, moderately retarded osseous develop- 
ment, very much retarded breast development and genital development, and 
either amenorrhea or infrequent menses, although they exhibited the growth of 
a small amount of pubie and axillary hair. In two of their patients who were 
studied, very low quantities of urinary estrogens were found, while urinary 
androgens were only moderately reduced. They demonstrated that these symp- 
toms were due to an ovarian deficiency rather than to a deficiency of the pitu- 
itary, or to a deficiency of both glands. In their discussion of the seven autopsy 
reports on similar cases in the literature, they emphasized that in all these cases 
no normal ovarian tissue had been found, while the pituitary had been intact. 

A complete description of this syndrome was presented by Albright, Smith, 
and Fraser,‘ who reported eleven patients. They pointed out that although lack 
of sexual development associated with decrease in stature usually brings to mind 
panhypopituitarism, the deficiency from which these patients were suffering 
was primary in the ovary and presented the following features: 


1. Shortness of stature, but not the dwarfism which is found in 
panhypopituitarism. 

2. The presence of axillary and pubic hair, although decreased in 
amount. This is never found in panhypopituitarism. 

3. Infantile breasts, uterus, vagina, and labia, not unlike that 
found in hypopituitary disease. 

4. The patients are strong, well nourished, and unlike the frail, 
easily tired pituitary dwarf. 

5. Moderate retardation of skeletal maturation. Epiphyseal closure 
is delayed but occurs eventually. In hypopituitary dwarfs epiphyseal 
union is often delayed indefinitely. 


From the Department of Pediatrics and Pediatric Endocrine Clinic of the Jewish Hos- 
pital of Brooklyn. 
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6. Increase in FSH (follicle stimulating hormone of the pituitary), 
whereas in hypopituitary dwarfs FSH is absent. 

7. Presence of 17-ketosteroids in the urine, although moderately 
reduced in amount; the urine of hypopituitary dwarfs usually contains 
very little 17-ketosteroids. 

8. Estrogenic therapy produces an increase in sexuai hair in these 
patients, but not in hypopituitary dwarfs. 

9. Carbohydrate metabolism, as indicated by the reaction to hypo- 
glycemia (insulin tolerance test) and by the reaction to hyperglycemia 
(glucose tolerance test) is normal in these patients but not in hypopitu- 
itary dwarfs. 

10. Diffuse osteoporosis, which is an expression of estrogen lack in 
these patients. 

11. The frequent presence of other congenital anomalies, such as 
webbing of the neck, coaretation of the aorta, ocular changes, ete. 


Albright and his co-workers maintained that the development of pubic and 
axillary hair is a function of the adrenal cortex rather than of the ovary, a point 
of view which is shared by most observers. Hence, the presence of sexual hair 
in a patient with obvious estrogen deficiency is an indication that the adreno- 
trophie function of the pituitary gland is intact, and is suggestive evidence that 
the estrogen lack is not caused by panhypopituitarism. They were convinced 
that the primary disturbance in these patients was an ovarian deficiency because 
of the similarity of their eases with those described in the German literature, in 
which autopsy findings had revealed either the complete absence of ovaries, or 
their presence in an embryonal state. A report of six more eases by Schneider 
and MeCullagh® deseribed clinical features identical with those already indi- 
cated in previous reports. The latter authors felt that the shortness in stature 
is probably a congenital characteristic. In 1944 Wilkins and Fleischmann’® of- 
fered a complete description of this syndrome, presenting in detail the clinical 
features, and reporting three more cases in which biopsy studies showed a total 
lack of ovarian development, thus demonstrating without any doubt that the 
cause of the symptoms was a primary deficiency of the ovary. They, too, were 
of the opinion that the delayed growth in height was of genetic rather than of 
endocrine origin. 

The signs and symptoms of the syndrome are fairly clear-cut and the con- 
dition should be easily recognized. Some variations in its features have been 
described and as new cases are reported other variations will undoubtedly come 
to light. We have recently encountered a patient suffering from this condition, 

-whose characteristies, although typical of the syndrome of primary ovarian 
agenesis, were at first masked by the intensity of the other symptoms for which 


she was admitted to the hospital. 


CASE REPORT 


R. F., a 16-year-old white girl, was admitted to the hospital for the first time on 
Feb. 18, 1946, with the complaint of pain in the left hip and inability to walk. She had 
been in perfect health up to the age of 11 years, when she began to limp because of pain 
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in her hip. The pain was present even at rest but was aggravated by motion, She developed 
low-grade fever and although she ate fairly well, began to lose weight. Every few months 
for the next three years there developed a stiffness and intermittent pain in the left hip, 
radiating to the left buttock, groin, and upper anterior surface of the thigh and lasting 
for several weeks. There was usually low-grade fever and occasionally swelling of the 
left knee and ankle, and once of the right knee. Between attacks she felt fairly well and 
went to school. 

After three years of these attacks, a plaster body spica was applied, including both 
legs. This was kept on for six weeks. There resulted considerable improvement in her 
symptoms for about a year and one-half, and she began to gain weight again. About six 
months prior to admission the pain recurred, as severe as it had been previously, and she 
again required prolonged bed rest. 


Fig. 1.—Patient on admission before therapy. Ovarian agenesis. 


Her parents were each 53 years old. Her mother was short, of about the same height 
as the patient. There was one other sibling, a girl three years her junior, who was in 
good health and of normal height. The patient had always been short for her age. A\l- 
though 16 years old, she had never menstruated. 

Upon examination, the patient appeared to be small, thin, poorly developed, and 
undernourished. She was nervous and apprehensive and her emotional, intellectual, and 
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physical development appeared to be that of a 10-year-old, rather than that of a 16-year-old 
girl. Fig. 1 is a photograph of the patient taken at this time. Her temperature was 100.5° 
F., pulse 144, respirations 30, blood pressure was 140 systolic and 90 diastolic. She weighed 
only 59 pounds and her height was 58 inches. Her skin was normal, except for some dry- 
ness of the upper extremities and around the abdomen and knees. There was a slight 
exophthalmos but the eyes were otherwise normal and reacted well to light and accommo- 
dation. The fundi were normal. Her teeth were normal and dentition was normal for her 
age. The ears, nose, mouth, and throat were normal. Her heart was not enlarged, the 
point of maximal impulse was in the fifth intercostal space in the left midclavicular line 
There was no thrill. There was a blowing, systolic murmur over the pulmonic area, not 
transmitted. The heart sounds were of good quality. There was no evidence of pulmonary 
pathology and the abdomen was negative to examination. The left hip was not particu- 
larly tender to palpation but either active or passive motion caused acute pain, so that 
she was unable to sit up but lay flat on her back, keeping the hip flexed at a 15-degree 
angle. She was, of course, unable to walk. Locally, there was no heat, redness, or swell- 
ing at the joint and no evidence of fluid. The other extremities were normal at the time. 


Fig. 2.—X-ray of pelvis. Osteoporosis especially marked in pelvis and upper femora. Arthritic 
changes in left hip. 


Her body appeared rather boyish, her hips were narrow, her chest was flat, and there 
. was no trace of breast tissue (Fig. 1). The areolae were nonpigmented and the nipples 
were prepubertal. There was some scant axillary hair and a moderate amount of pubic 
and labial hair. The labia majora and minora were infantile, and the vaginal mucosa was 
smooth. Rectal examination revealed a markedly hypoplastic uterus and cervix, the size 
being approximately % inch from external os to fundus and the eervix width was only 
% inch. 
Neurologic examination was negative but psychometric appraisal of the patient indi- 
eated a ‘‘dull, below normal child,’’ with an I.Q. of 80 (Revised Stanford-Binet). Her 
osseous development was that of a 12 to 13-year-old girl. The distal epiphyses of the 
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metacarpals and the epiphyses of the phalanges were as yet unfused. The distal radial 
and ulnar epiphyses were also not fused. At the elbow the epiphyses of the medial and 
lateral epicondyles of the humerus were partly open, while the epiphysis of the radial head 
had fused to the shaft. At the knee, the distal epiphysis of the femur and proximal 
epiphyses of the tibia and fibula were not fused. At the hip the epiphyses at the head 
and greater tuberosity of the femur were still open. 

X-ray studies revealed a reticular appearance of most of the bony skeleton due to 
osteoporosis. This was especially marked in the pelvis and upper portion of the femora 
(Fig. 2), in the left tibia and patella (Fig. 3), in the vertebrae (Fig. 4), and in the tarsal 
bones. There was an area of rarefaction about 1.5 em. long at the junction of the lower 
and middle third of the right tibia. The left hip showed marked narrowing of the joint 
space and flattening of the inferior mesial aspect of the femoral head. In both sacroiliac 
joints there were evidences of advanced arthritic changes of a destructive as well as of a 
productive type. There was considerable irregularity in both sacroiliac synchondroses with 
productive changes extending well into the ilia on both sides. Mediastinal and cardiac 
shadows were normal. The ribs were normal except for marked osteoporosis. There was 
no evidence of notching of the ribs. X-ray of the skull was negative. The electrocardio- 
graphic tracing was normal. 


Fig. 3.—Osteoporosis of left tibia. Fig. 4.—Osteoporosis of vertebrae. 


Laboratory Data.—The sedimentation rate was 57 mm. per hour on admission and ranged 
between 34 and 95 mm. on repeated examinations. The blood culture was sterile. Urine 
smears and culture were negative. Rectal cultures were repeatedly negative for organisms 
of the typhoid-paratyphoid-Salmonella dysentery group. Blood agglutination against 
typhoid and paratyphoid was negative, but was positive twice against Salmonella in dilu- 
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Fig. 5.—Normal glucose tolerance curve (1.75 Gm. glucose per kilogram body weight, orally). 
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Fig. 6.—Normal insulin tolerance curve (0.1 unit insulin per kilogram body weight, intra- 
venously ). 
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tions of 1:160 and once in a dilution of 1:80.  Heterophile agglutination was very weakly 
positive (1:32) and the antistreptolysin titer was negative. Repeated blood counts were 
essentially normal, except at times for a moderate secondary anemia. Blood and bone 
marrow studies showed no evidence of a blood dyscrasia. Examination of the urine re- 
peatedly revealed normal findings, and a specific gravity which varied between 1.000 and 
1,024. A test for Bence-Jones protein was negative. The Kline test was negative. The 
intracutaneous tuberculin test was negative to 5.0 mg. Vitamin A curves were normal. 
The vitamin C level was 1.89 mg. per cent. The blood calcium level was about 10.0 mg. 
per cent on repeated examinations. The blood phosphorus was 4.9 mg. per cent and the 
phosphatase varied between 1.6 and 5.3 Bodansky units. The total blood protein was 
7.78 mg. per cent. The fasting blood sugar was 78 mg. per cent. The blood urea was 16.1 
mg. per cent. Caleium and phosphorus metabolism studies were performed but shed no 
light on the nature of the condition. A basal metabolic rate was minus 15 per cent. A 
study of the blood lipid partition revealed the following normal values: total lipids 457 mg. 
per cent, total cholesterol 144 mg. per cent, free cholesterol 34.4 mg. per cent, free choles- 
terol 23.8 per cent of the total cholesterol. The urine was negative for estrogens. ‘The 
urinary output of 17-ketosteroids was 3 mg. for twenty-four hours, which is slightly below 
the average normal level at this age? The urinary excretion of F.S.H. in twenty-four 
hours was 3 R.U. and 6.5 R.U.* This would seem to represent a normal rather than an 
increased excretion of urinary gonadotropins.s However, higher values are usually ob- 
tained using the mouse unit technique. A glucose tolerance test was normal, as indicated 
by the following blood sugar levels after the ingestion of 1.75 Gm. of glucose per kilogram 
of body weight: fasting, 84 mg. per cent; forty-five minutes, 167 mg. per cent; one and 
one-fourth hours, 161 mg. per cent; two and one-fourth hours, 73 mg. per cent; three and 
one-fourth hours, 80 mg. per cent; four and one-fourth hours, 83 mg. per cent (Fig. 5). An 
insulin tolerance test also revealed normal results. After the intravenous injection of 0.1 
unit of insulin per kilogram of body weight, the blood sugar levels were as follows. 
(Fig. 6.) 
LEVEL 


TIME (MG. PER CENT) 
Fasting Blood Sugar S4 
15 minutes 58 
30 minutes 47 
45 minutes 46 
60 minutes 56 
75 minutes 56 
90 minutes 64 
105 minutes 91 
120 minutes 98 


This indicated a normal response to the hypoglycemia induced by insulin, one which could 
not be obtained in the presence of hypopituitarism. 

Course.—The patient ran a low-grade fever in the hospital. The knee and ankle joints 
developed swelling due to fluid which, when aspirated, proved to be of a gelatinous con- 
sistency and scant in amount. On smear, this material showed some polymorphonuclear 
leucocytes but no organisms, and cultures were sterile. These swellings cleared spon- 
taneously, apparently without responding to medication. The pain in her left hip con- 
tinued and, because of her position in bed, she developed a considerable amount of con- 
tracture at the left hip. A body spica was applied for two months to overcome this 
complication but the contracture recurred when the cast was removed. However, her pain 
had disappeared and there was improvement in her walk, although she continued to keep 
her hip flexed. 

On Sept. 14, 1946, when the patient was 17 years old, she was started on hormone 
substitution therapy. An estrogen, di-ethy! stilbestrol was given daily in 0.5 mg. doses for 
twenty days followed by a ten-day rest period. Four weeks after the onset of this treat- 


*F.S.H. determinations were made in the Laboratories of the Massachusetts General 
Hospital through the courtesy of Dr. Nathan B. Talbot. 
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ment there was noted for the first time a definite swelling of both breasts, the areolae 
became more deeply pigmented and marked vaginal leucorrhea appeared. Four weeks 
later the first vaginal bleeding occurred. Since then bleeding has occurred every month, 
after withdrawal of therapy, consisting of a fair flow lasting three to four days and quite 
normal in appearance. Her breasts have approached a low normal in size for her age. 
Axillary hair has inereased and pubic and labial hair have attained almost normal growth 
(Figs. 7 and 8). She has gained weight (about 15 pounds in nine months) and has grown 
one inch, so that she is now 59 inches tall. Rectal examination at this time revealed a 
definite increase in size of the uterus and cervix to at least twice the previous size. There 
is some danger in the continuous administration of estrogen alone lest the proliferative 


Fig. 7. Fig. 8. 


Figs. 7 and 8.—Showing patient after nine months of therapy. Breast development, abundant 
pubic hair, and change in general appearance. 


reaction in the uterine endometrium cause excessive bleeding. The introduction of pro- 
gesterone at about the time when it would appear normally in the cycle, after ovulation 
and corpus luteum formation, or after the second week of the cycle, causes cessation of 
endometrial growth. Upon withdrawal of both hormones about one week later, a more 
physiologic type of menstruation occurs.® Accordingly, the form of therapy was changed. 
Oral estrogen as Estiny] (Schering) 0.05 mg. was given once a day for twenty-one days. 
On the fourteenth day oral progesterone therapy as Pranone (Schering) 10 mg. was given 
in addition and continued daily for the last seven days. After a rest period of seven to 
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ten days, the therapy was repeated. The patient has been maintained on this therapy to 
the present time. She has developed into a comely young lady of 17 years (Fig. 7). She 
looks well, is happy, and her psychie state during this period of adolescence is normal. 
Her menstruation is artificially induec and is nonovulatory, and gestation is impossible. 


She still has her arthritis, which is Le..eved to be of a rheumatoid type and for which she 
is receiving orthopedic treatment. 


COMMENT 


The clinical picture of primary amenorrhea in a 17-year-old girl with eom- 
plete absence of even the earliest signs of approaching puberty, the infantile 
nature of the external genitalia and of the uterus and cervix, together with 
shortness of stature, would of necessity make one suspect the presence of some 
pituitary disturbance. However, in the presence of a fair growth of sexual hair, 
normal excretion of 17-ketosteroids in the urine, a normal excretion of urinary 
gonadotropins and a normal response to the ingestion of glucose and to the 
intravenous administration of insulin, such a diagnosis is not tenable. The im- 
pression of a normally functioning pituitary gland in this case is further 
strengthened by the effect of the administration of estrogens upon the growth of 
sexual hair. The normal growth which occurred in this patient as a result of 
therapy is never found in panpituitary disease. Since the development of sexual 
hair is a funetion of the adrenals, stimulation of the adrenals by the intact 
pituitary is essential in order to exercise that function. 

The pituitary gland exerts a profound influence upon carbohydrate metabo- 
lism, either directly or through the adrenals. Experimental and clinical investi- 
gations in that direction have been extensive and adequate and need not be dis- 
cussed here. <A fair picture of the degree of control of carbohydrate metabolism 
may be obtained by administering insulin intravenously and noting the effect of 
the resulting hypoglycemia and the subsequent rise in blood sugar as a result of 
the action of the ‘‘sugar-metabolism’’ or ‘‘S’’ hormone of the adrenal cortex. 
Similarly, the effect on the blood sugar curve may be studied after the oral 
ingestion of glucose (glucose tolerance test). In our patient both of these tests 
were normal, providing clear evidence that this funetion of the pituitary gland 
was also intact. 

Since it appears that all of the demonstrable functions of the pituitary were 
operating normally, it becomes evident that the disturbance in this patient did 
not emanate from this gland, unless we postulate that there was a selective de- 
ficiency of its gonadotropie function, such as has been described by Albright,‘ 
and by Wilkins and Fleischmann.'® Such a condition is exceedingly rare and 
should be accompanied by a very much reduced or absent titer of gonadotropins 
in the urine. 

The possibility that the amenorrhea was caused by the previous prolonged 
illness of the patient must be considered. However, aside from the short periods 
during which she was confined to bed, the condition was not particularly de- 
bilitating. Although serious illness may conceivably result in delayed puberty 
and amenorrhea, far more severe bone disease than that suffered by this patient 
has been accompanied by normal menarche. The absence of the first sign of 
breast development in spite of the presence of fair amounts of pubic and axillary 
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hair, the absence of urinary estrogens and the marked osteoporosis of the skele- 
ton, the infantile nature of the genitalia and the uterine and ovarian hypoplasia 
make it clear that the symptoms cannot be explained on that basis. 

Skeletal development was moderately retarded to a level of about 13 years 
of age, in no wise resembling the marked skeletal retardation found in the hypo- 
physeal dwarf. Evidence of fusion of some of the epiphyses to the shaft, espe- 
cially about the elbow, were already present. The moderate degree of mental 
dullness which our patient exhibited is not at variance with that described by 
others. Two of the patients in Schneider and MeCullagh’s series® and two of 
Wilkins and Fleischmann’s patients* showed evidence of similar retardation. 
Psychometric studies revealed an I1.Q. of 80 by the revised Stanford Binet test, 
in a ‘‘dull, below normal child. Her poor memory, failure on the language com- 
pletion test, and the disorganization pattern on the achievement test suggested 
mental aberration on an organic basis.’ 

The patient's blood pressure was elevated on repeated determinations. This 
coincides with the hypertension which has been reported in these patients by 
others. Although elevation of blood pressure has been identified with coarctation 
of the aorta, in some instances of primary ovarian agenesis, there was no evi- 
dence of such an anomaly in our patient. 

The cases of sexual infantilism and shortness of stature which were de- 
seribed by Turner® were probably instances of primary ovarian agenesis, al- 
though assays for urinary gonadotropins were not performed. In his series an 
inerease in the carrying angle of the elbows, or cubitus valgus, was uniformly 
found. This characteristic has been noted only occasionally in other eases of 
ovarian agenesis. Our patient presented no evidence of either webbing of the 
neck or increase in the carrying angle. These anomalies are merely illustrations 
of the congenital defects which have been known to oceur in this syndrome. 
While the type of anomaly which is seen is not consistent, the regular occurrence 
of some congenital deviation from the normal is noteworthy. 

There was marked, generalized osteoporosis of the bones. Although pre- 
ponderant in the pelvis, spine, and the long bones of the left lower extremity, the 
generally washed-out appearance of most of the bony skeleton was striking. 
Although this phenomenon is a’ manifestation of hypoestrinism in general and 
oceurs after castration or at the menopause, it is, ordinarily, a characteristic 
feature of this syndrome. The reticulation is due to atrophy of the matrix 
rather than to a mineral deficiency. Whether the osteoporotic changes in the 
bone bore any etiologic relationship in our patient to the arthritic changes in 
the left hip which were of a degenerative, as well as of a proliferative nature, is 
problematical. In this connection, it would appear that the presenting complaint 
of arthritis of the left hip was purely an adventitious feature, even though it 
disturbed the patient far more than her sexual immaturity and almost served to 
obseure the underlying syndrome. 

The failure of these patients to grow to a normal height such as is usually 
seen in hypogonadism with onset before adolescence, has been speculated upon 
by several writers. Because of the delay in epiphyseal closure the duration of the 
growth period is increased. Hence, shortness of stature should not occur if the 
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growth urge is normally present. The explanation most commonly advanced 
and the one that is the most probable is that the shortness is caused by some 
genetic defect, even as the other congenital defects associated with this con- 
dition. Whether or not this is so, it is evident that it cannot be accounted for 
by any demonstrable endocrine defect. Nevertheless, it is this shortness of 
stature which makes one erroneously associate the symptoms with an hypo- 
physeal defect until it becomes evident that no such deficiency exists. 


TREATMENT 


It has already been indicated that the treatment of this condition consists 
entirely of substitution therapy with estrogenic substances. This brings on the 
sexual maturation which had hitherto failed to develop. The breasts become 
larger and attain normal proportions; the areola become more deeply pigmented. 
The labia develop and the vaginal epithelium becomes converted to the adult 
type. The uterus becomes larger and menstruation usually sets in. With the 
continued administration of estrogens, there is danger of unusual endometrial 
hyperplasia, with the concomitant risk of excessive bleeding. It is therefore ad- 
visable, as soon as menstruation has been established, to introduce progesterone 
in some form toward the latter part of the cycle. In this way, the production 
of a secretory type of endometrium is encouraged, and menstruation becomes 
more nearly normal. Our procedure has been to give estrogens alone by mouth 
for fourteen days and then to introduce a progestin together with the estrogens 
for seven more days. All therapy is then withdrawn. After hormone with- 
drawal, menstruation sets in shortly thereafter. After a rest period of seven to 
ten days, the therapy is repeated. This procedure follows the commonly ac- 
cepted physiology of normal menstruation.° 

It is essential that this type of therapy be avoided if the sexual immaturity 
is of pituitary origin, for if the ovaries are intact but are not functioning nor- 
mally because of failure of pituitary gonadotrophins, ovarian atrophy may ensue. 
Treatment must be continued indefinitely. Gestation, however, cannot occur. 
The patient should be made aware of the true nature of things but should be 
told that marriage and marital relations are entirely possible. The psychic 
changes in these patients makes the tedium of indefinitely continued therapy 


well worth while. 


SUMMARY 
A ease of primary agenesis has been described, the symptomatology and 
diagnosis discussed, and a plan of treatment outlined. 
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CONSTRICTING VASCULAR RINGS 
Report or Two Cases WITH RECURRENT RESPIRATORY INFECTIONS 


Mert J. Carson, M.D., AND JAMES GOODFRIEND, M.D.+ 
Sr. Louis, Mo. 


HE condition of double aortic arch has been deseribed so clearly that its 

clinical recognition and surgical correction are becoming increasingly fre- 
quent. Symptoms are due to constriction of the esophagus and trachea by the 
encireling vascular ring. During infancy this anomaly most frequently gives 
rise to respiratory stridor.’ Dysphagia and vomiting often appear after intro- 
duction of solid foods to the diet. Recurrent respiratory infections are also com- 
mon symptoms." ** Two of our recent cases have shown repeated pulmonary 
infections as the primary manifestation of this condition. 


CasSE 1.—A: W. was first hospitalized at 14 months of age. She appeared normal at 


birth and seemed well in all respects until 7 months of age when the parents first noted 
oceasional ‘‘ecrying spells’’ associated with slight cough and ‘‘wheezing.’’ She continued to 
do well until two weeks before admission when she ‘‘caught a cold.’’ Cough, anorexia, and 
fever became progressively worse. 

On admission she was moderately ill, had a brassy cough, and temperature of 39.3° C. 
The nasopharynx and middle ears were acutely inflamed, and there was postnasal discharge. 
Many moist rales were heard over the lower right lung field. A systolic murmur and thrill 
was maximal over the third left interspace and transmitted over the entire precordium. 
Roentgenograms revealed increased hilar markings with patehy consolidation in the lower 
right lung field. The pulmonary conus was prominent, and the heart seemed slightly enlarged. 
She was treated with sulfadiazine and recovered rapidly. She was admitted to the hospital 
on three subsequent occasions with diagnoses of pneumonia and interventricular septal defect. 
Between hospital admissions she was treated for recurrent attacks of bronchitis or broncho- 
pneumonia. During this time she had a tonsillectomy, adenoidectomy, and several sinus 
irrigations in an effort to prevent further respiratory infections. 

At the age of 4 years, she was readmitted with the diagnosis of bronchopneumonia. 
Examination revealed marked nasopharyngitis. Many rales were heard over both lung fields. 
The cardiac findings were as previously noted. Blood pressure was 102/66. Electrocardi- 
gram revealed left axis deviation. The respiratory infection subsided following sulfonamide 
and penicillin therapy. Esophagrams (Fig. 1) revealed bilateral indentations of the esopha- 
gus in the posteroanterior view with the greater indentation on the left. The right anterior 
oblique view (Fig. 2) revealed a filling defect in the posterior wall of the esophagus, and in 
the left anterior oblique view (Fig. 3) there was a similar filling defect with marked an- 
terior displacement of the esophagus. Tracheograms (Figs. 4 and 5) showed uniform con- 
striction of the trachea just above the carina. A diagnosis of anomalous constricting vascular 
ring was made and an operation performed. A double aortic arch was found encircling the 
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trachea and esophagus. The right arch, which lay in a posterior position, was small but 
patent. The innominate, left common carotid, and left subclavian arteries arose from the 
left arch, which lay anterior to the trachea and esophagus. The smaller vessel was ligated 
and excised, and immediately the freed trachea and esophagus swung toward the right. The 
postoperative course was uneventful. Esophagrams made postoperatively showed the esopha- 
gus markedly deviated toward the right with a filling defect on the left side (Fig. 6). The 


Fig. 1.—Posteroanterior esophagram (preoperative), showing bilateral constriction of the 
esophagus. 


posterior indentation was still noted, but no obstruction to the barium stream could be 
demonstrated (Fig. 7). The trachea also was deviated toward the right (Figs. 8 and 9); 
the constriction was as previously noted. Examination of this patient nine months later 
revealed that she was doing very well and had had no further respiratory infections. The 
precordial murmur and thrill noted preoperatively persist unchanged. - 
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Fig. lo.—-Left anterior oblique esophagram, showing narrowing and anterior displacement of the e 
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CasE 2.—M. E. R., a 64-year-old white female, was hospitalized because of recurrent 
attacks of severe bronchopneumonia. The child was known since early infancy to have had 
congenital heart disease and had been kept on moderately restricted activity. She had done 
well until about 10 months of age when she developed a croupy cough associated with fever. 

covery was prompt. Since that time respiratory infections were frequent, especially during 
the winter months. These were always of long duration, associated with fever and a per- 
sistent nonproductive cough. During none of these attacks was cyanosis observed. 


Fig. 14.—Left anterior oblique tracheogram, showing some narrowing of the trachea. 


Physical examination on admission revealed a tall white female of 644 years in marked 
respiratory distress. Tachypnea was severe, but there was no orthopnea. Faint cyanosis of 
the nailbeds and lips was observed. The pertinent physical findings were limited to the 
eardiovascular-respiratory system. Suprasternal inspiratory retraction accompanied the 
tachypnea. There was questionable impairment of resonance over the right chest anteriorly. 
The breath sounds were extremely harsh over the left chest. and numerous inspiratory rales 
were heard. There were, in addition, scattered musical rhonchi over both lung fields during 
the expiratory phase. A diffuse apex impulse was palpable in the fourth interspace in the 
midelavicular line. The cardiac riythm was regular; tones were of good quality. There 
was a loud systolic murmur over the third and fourth left interspaces transmitted down the 
left parasternal line and toward the apex. The pulmonary second sound was markedly ac- 
eentuated. On fluoroscopy the left lung field was seen to be diffusely infiltrated, and an 
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area of infiltration was seen to extend laterally from the right heart margin toward the 
right diaphragm. The heart contour was distinguished by considerable increase in transverse 
diameter and by a bulge to the right which probably represented the right auricle. The left 
margin was full. On the right there was a moderately dense shadow extending upward from 
the heart border which was thought to represent pneumonia in an azygos lobe or the superior 
vena cava (Fig. 10). Fluoroscopic examination with esophagrams in the posteroanterior view 
revealed a high obstruction of the esophagus (Fig. 11). At the level of the third or fourth 
thoracic vertebra there was a posterior indentation of the esophagus (Figs. 12 and 13). 
The location of the descending aorta could not be clearly distinguished. There was marked 
hilar congestion. The blood pressure in the left arm was 126/70, in the left leg 150/90. 


The pneumonia resolved, and with its resolution a thrill became palpable in the fourth 
left interspace 2 em. to the left of the midsternal line. This thrill was transmitted over 
the body of the heart. Repeat fluoroscopic examination verified the impression of an 
anomalous vascular ring causing compression of the esophagus and trachea (Fig. 14). Oper- 
ation was advised but refused by the parents. Since discharge from the hospital the patient 
has continued to experience repeated attacks of bronchopneumonia. 


COMMENT 

Respiratory obstruction and dysphagia lusoria are the two symptoms com- 
monly ascribed to the presence of a constricting anomalous vascular ring, 
whether this obstruction be due to a double aortie arch, a left arch with right 
descending aorta, a right arch with left descending aorta, or anomalous origin 
of the subelavian or carotid arteries.*'® Although patients possessing such 
anomalies are prone to develop recurrent attacks of pulmonary infection, it has 
been stated that with increased age and increased rigidity of the trachea, com- 
pression assumes less significance, and these symptoms tend to disappear.’ It 
would, nonetheless, seem that in patients who are suffering severe recurrent at- 
tacks of pulmonary disease, relief of the obstruction by surgical intervention 
might greatly increase the general well-being of the patient by preventing the 
development of bronchiectasis or other complications of repeated pulmonary 
infection. 

It is suggested that anomalous vascular rings might predispose to pneumonia 
by causing narrowing of the trachea by external pressure. There may be an- 
nular constriction by a vascular ring, or compression and angulation may be 
limited to one or two sides of the trachea. In either case there may be inter- 
ference with proper drainage from .the tracheobronchial tree. In those situa- 
tions, such as Case 1, in which the minor limb of the vaseular ring is located 
dorsal to the esophagus, removal of this limb would tend to eliminate both the 
tracheal constriction and angulation. In the more common situation where the 
major vessel occupies the dorsal position,"' relief of the constricting ring may 
tend to alleviate symptoms in spite of the persistence of the retroesophageal 
aorta. Postoperative tracheograms in Case 1 showed evidence of continued 
narrowing of the trachea although the constricting ring had been removed. It 
is probable that this narrowing will persist for some time inasmuch as growth 
of the cartilaginous rings has been impeded by the vascular constriction. With 
early relief of the constriction these rings may grow normally, and the tracheal 


stenosis gradually disappear. 
Because angulation of the trachea and its constriction by a vascular ring 
may constitute a mechanical obstruction to proper drainage of the pulmonary 
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tree, visualization of the trachea and esophagus by means of contrast media 
should be undertaken in all patients having recurrent attacks of pulmonary 
infection. 


Surgical relief of the extrinsic tracheal compression so demonstrated may 


decrease the number of recurrences of pulmonary infections and prevent the 
development of pulmonary complications. 


10. 
11. 
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SUDDEN AND UNEXPECTED NATURAL DEATH 


IV. SuppEN AND UNExpectep NaturaAL DeatH IN INFANTS 
AND YOUNG CHILDREN 


S. M. Rasson, M.D. 
Fort Wayne, 


Sposa and unexpected natural death challenges the community in many 
ways. It is as if a hidden enemy were picking and striking its victims with- 
out warning, a tactie extremely disconcerting to physicians accustomed to pre- 
monitory syndromes. The laity reacts with doubt about the efficiency of the 
medical establishment and the standards of the public health. Too often both 
groups approach the investigation of the problem with an offended amour-propre 
which makes its solution doubly difficult. Not infrequently, in the attempt to 
appease the intellectual doubt, minor findings are magnified, or, worse still, 
others are unwittingly concoeted out of thin air. 

In older persons, unexpected death (its suddenness is of secondary impor- 
tanee) usually has a substrate of obvious organic change. True, that substrate 
may be misinterpreted, but, nevertheless, it exists. In infants and young chil- 
dren (under 10 years of age) its existence is often anything but obvious, and 
it is beeause of this eryptie character that the maximum caution should be exer- 
cised in the interpretation and evaluation of premortem and necropsy findings. 
Bacteriologic data may offer pitfalls, unless they are closely scrutinized before 
placing them in the diagnostie seales. 

The material in this presentation is chiefly from the files of the Office of the 
Chief Medical Examiner, New York City, and it is to Dr. Thomas A. Gonzales, 
Chief Medical Examiner and his staff, especially Dr. Milton Helpern, a Deputy 
Chief Medical Examiner, that thanks are due. Illustrative eases also were fur- 
nished by the department of pathology of the Saint Josepi:i Hospital, Fort 
Wayne, Ind. It should be emphasized that the eases discussed here are those of 
medicolegal significance. Sudden and unexpected natural death in the hospital 
population, where there are no suspicious circumstances or anamnestic evidence 
of previous trauma, is excluded. 

In 1945 Helpern and Rabson' published the first of a series of reports on 
sudden and unexpected natural death. That paper was based on a study of 
2,030 eases in which autopsy had been performed from Jan. 1, 1937, to June 30, 
1943. Its value was enhanced by the fact that age and sex distribution of disease 
was related to the same factors of the general population. Other studies were 
devoted to coronary arteriosclerosis,? and to spontaneous subarachnoid hemor- 
rhage.® 

Parenthetically, Potter‘ emphasizes that sudden and unexpected natural 
death is very uncommon in the neonatal period. There is ample testimony at 


From the Office of the Chief Medical Examiner, New York City, and the Department of 
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birth to indicate which infants are likely to succumb in the first week or two of 
life. Turning to infants and young children, it was recorded that those under 
5 years of age made up 4 per cent of the population of Manhattan Island in 
1940, and that those between 5 and under 10 years, 5.2 per cent (Table I). Al- 
though in the first age group males outnumbered females 2.7 per cent to 2.0 per 
cent, in the second half of the first decade of life the sexes were equally repre- 
sented, 2.6 per cent each.. 


TaBLE I. PERCENTAGE COMPOSITION OF POPULATION OF MANHATTAN, 1940, AND oF 2,030 
Cases or SuppEN AND UNEXPECTED NATURAL DeatH From Brrtu To 10 YEARS OF AGE 


BIRTH—4 YEARS 5-9 YEARS 
SEX (%) (%) 

Population, total of: 

male 2.7 2.6 

female 2.0 2.6 

total 4.7 5.2 
Sudden and unexpected 

natural death, total of: 

male 1,95 0.5 

female 0.5 0.0 

total 2.45 0.5 
Nervous system: 

male 0.1 0.1 

female 0.0 0.0 

total 0.1 0.1 
Cardiovascular system: 

male 0.05 0.0 

female 0.2 0.0 

total 0.25 0.0 
Respiratory system : 

male 1.7 0.34 

female 0.2 6.0 

total 1.9 0.34 
Digestive system: 

male : 0.1 6.05 

female 0.1 0.0 

total 0.2 0.05 


The reason for this leveling-off of an initial sex disparity is to be found in 
the same table (Table I). During the first 5 years, four times as many boys as 
girls (1.95 per cent; 0.5 per cent) died. Although the percentage of the 2,030 
eases in the 5- to 9-year age group fell to 0.5 per cent from the 2.45 per cent of 
the first half-deeade, the sex-mortality disparity was worse than ever; no girls 
were counted among the very few cases of sudden and unexpected death in this 
period of life. Here was another confirmation of the often-remarked ‘‘lethality”’ 
of boy babies.® 

Unexpected natural death in infancy and childhood, then, is chiefly a phe- 
nomenon of male children, helping to overcome the initial preponderance of male 
over female births. Secondly, this type of death is rare after infancy and young 
childhood, as proved by the fact that, of a group of sixty-nine patients under 5 
years of age studied in greater detail, only six were 2 years or over. Survival 
beyond the third year of life indicates a very low probability of sudden and 
unexpected natural death. The lowest probability of this type of death, inci- 
dentally, is in the 10- to 14-year category, rises in the next half-decade, and he- 
comes medically significant with the onset of the third decade of life.’ 
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Apart from sex disparities, there are differences between races, which must 
be very carefully interpreted in light of the low economie status of the Negro. 
Negroes, like the whites, furnished their contribution to the general total of 
2,030 eases of sudden and unexpected natural death in almost the same ratio as 
their share of the population, 15.2 per cent and 15.8 per cent, respectively.!| In 
the period of infaney and young childhood up to 5 years of age, however, this 
“ace ratio was disconcertingly upset; with five Negroes to every 6 whites (Tables 
II and III). The general sex ratio was, nevertheless, maintained, with 4 deaths 
among males for 1 among females. The disturbed race ratio, in view of the un- 
altered sex ratio and the general race ratio for all ages, suggests that the undue 
mortality among Negro babies is not inherently racial. 


TasLe II, Causes or SuDDEN AND UNEXPECTED NATURAL DEATH IN SEVENTY-THREE PATIENTS 
Unper 10 YEARS OF AGE 
Respiratory System.— 

Acute bronchitis; bronchopneumonia (see Table IIIT): White, 19 cases, 

Negro, 24 cases 

Bronchiectasis: Negro, 8 mo. 

Asphyxia (laryngeal inflammation) : White, 3 yr., Negro, 3 yr. 

Lobar pneumonia, with empyema: White 144 yr. 
Gastrointestinal System.— 

Appendicitis with peritonitis: White, 2 yr., Negro, 4 yr. 

Enteritis (salmonella): Negro, 4 mo., Negro, 1 mo. 

Intussusception: White girl, 3 mo. 

Peritonitis, secondary to sepsis (cause undetermined): Negro, 16 mo. 
Nervous System.— 

Meningitis, meningococeal: White, 2 yr. 

Meningitis, tuberculous: White, 5 yr., Negro, 8 yr. 

Hydrocephalus: White, 1 yr. 

Brain tumor: White, 9 yr. 

Paechymeningitis hemorrh. interna: Negro, 3 mo. 
Cardiovascular System.— 

Cardiae myxoma: White girl, 41 days 

Congenital cardiac anomaly: White girls, 1 mo., 2144 mo., White, 3 mo. 

Acute pericarditis in pneumonia: White girl, 1% mo. 
Miscellaneous.— 

Anaphylaxis: White, 6 mo., White, 4 yr. 

Acute glomerulonephritis: Negress, 2% yr. 

Unknown: White, 2, 3, 4, 6 mo., White girl, 14 mo., Negro, 1 mo.* 


*At necropsy, classified under other categories, but reclassified after microscopic, bacterio- 
logic, or chemical examination. 


TaspLte IIT. ANALysts or Forty-THREE CASES OF SUDDEN AND UNEXPECTED NATURAL DEATH 
From Acute BroNcHITIS AND BRONCHOPNEUMONIA IN CHILDREN UNpDER 10 YEARS oF AGE 


| MALE | FEMALE 
AGE WHITE NEGRO | WHITE | NEGRO 
Under 1 week of age 1 1 
1 week—under 2 weeks 2 
2 weeks—under 1 mo. 2 2 2 
1 mo.—under 2 mo, 2 1 
2 mo.—under 3 mo. 7 5 1 
3 mo.—under 6 mo. 1 5 1 
6 mo.—under 9 mo. 1 
9 mo.—under 1 yr. 2 2 
1 yr.—under 2 yr. 2 
Over 2 yr. 1 1 
(5 vr.) (2 vr.) 
Total 17 2n 2 4 
Total male and female 37 6 


Grand total 43 
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Unexpected natural death in infants and young children, especially the 
former, seems to be caused by diseases of the respiratory system in almost 80 
per cent of the cases. In the respiratory group, ‘‘acute bronchitis’’ or ‘‘ broncho- 
pneumonia’’ was the diagnosis recorded 9 times out of 10. These diagnoses, as 
in most of the 2,030 cases of the entire survey, were made without microscopic 
study. When the latter was done, the original diagnosis was usually substan- 
tiated, but there was a small number in which another cause of death was then 
ascertained. Less often, however, a satisfactory cause of death could not be 
established (Table II: ‘‘Unknown’’). In comparison to bronchitis and broncho- 
pneumonia, other forms of respiratory disease are few (Table IT). 


There are no cases in the series under consideration classified as ‘‘asphyxia 
by overlying.’’ Although that condition is too often the figment of imagination 
of an overwrought parent, it must be admitted that some infants do asphyxiate. 
Werne and Garrow* have well discredited the abuse of that diagnosis, but in so 
doing have perhaps overemphasized the role of acute respiratory infection as 
the correct cause of death. It is not too difficult to imagine an infant with 
incipient respiratory infection having a convulsion, and then asphyxiating be- 
cause the convulsion appeared while the child was face down in the crib or was 
“‘oversheltered’’ in the folds of the bedelothes of the parent. Had the baby been 
supine or free of ineumbrances, it might have survived the convulsive seizure. 
It must also be admitted that the evaluation of the lethal role of the respiratory 
malady, as judged by microscopic criteria,’ is not an easy one. It is tempting 
to give much weight to physical changes in preference to what is at present an 
equivocal diagnosis of ‘‘status lyvmphaticus.’’ That temptation must be equally 
resisted because once a case is placed in the eubbyhole reserved for ‘‘respiratory 
disease,’’ its later exhumation and re-evaluation will be doubly difficult. The 
medicolegal worker ought not fear announcing that he cannot give the cause of 
death ; ‘‘an act of God,’’ although not found in the volumes on medical nomen- 
clature, at least has its value in indicating that the physician could not establish 
the lethal factor or factors. 


In comparison to bronchitis and bronchopneumonia, other forms of respira- 
tory death are few (Table II). The finding of gastric contents in the trachea 
or bronchi of infants too often results in the diagnosis of ‘‘asphyxia by inhalation 
of vomitus’’ as a primary cause of death. Such findings are not uncommon, 
whatever the cause of death, but are often recognized in failure of the respiratory 
apparatus. They are terminal phenomena provoked by the anoxia of the basic 
condition, whatever the latter may be. The aspiration of vomitus may complete 
the lethal circle of an obscure primary condition; this, then, raises the possi- 
bility of a nonfatal outcome had the aspiration not taken place. Simpson*® 
emphasizes the terminal character of the vomitus inhalation, and also warns 
that ‘‘many air-passage fluids . . . might incautiously be described from their 
naked eye appearance as inflammatory.”’ 

The gastrointestinal tract (Table IT) is not a common site for lethal dis- 
ease. Important, however, was the diagnosis of acute appendicitis with peri- 
tonitis as a cause of unexpected natural death. As an example, a boy of 214 
years had persistent vomiting for five days, and died after five hours in the 
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hospital. There was a questionable history of the ingestion of rat poison con- 
taining fluoride. The attending physician was unaware of the symptoms of 
fluoride intoxication nor did he attempt to determine another cause for the 
child’s symptoms. There were other instances in which children were thought 
to have taken rat or roach poison, and to which the signs of a rapidly fatal 
illness were ascribed. Gastrie lavage to facilitate chemical examination of the 
washings may expose the nonpoisonous character of the illness. 

Among the relatively few maladies of the nervous apparatus was meningitis. 
In one, caused by the meningococeus, the 2-year-old boy had fallen several days 
before death, which came after twelve hours of drowsiness and vomiting. Tuber- 
culous meningitis may be equally rapidly fatal. A Negro aged 8 years ate 
lunch at school and became ill in the midafternoon with what was called a 
‘“‘eold’’ and diarrhea. The condition failed to improve, the child became coma- 
tose, and died thirty-six hours after the onset of his complaints. A cerebral 
spongioblastoma in a 9-year-old white boy was associated with neckache for two 
weeks antemortem. Later he had difficulty in retaining food without vomiting, 
and died suddenly at home. Internal hemorrhagie pacchymeningitis with cere- 
bral compression carried off a 3-month-old baby who had been ailing since his 
premature birth. Birth trauma was probably the initiating cause. 

In the cardiovascular category, not in the New York material, is the case 
of a white boy who died suddenly at home at the close of his ninth birthday 
party.” On awaking that day, he spoke of a transient pain in the left shoulder, 
and appeared to be less active than usual. Necropsy uncovered a large, fresh 
embolus in the pulmonie valve and adjacent part of the main artery, and a 
partly organized, older embolus in the left pulmonary branch. There was early 
infaretion of the apex of the left upper pulmonie lobe. 

Investigation uncovered an interesting history. Six months before he was 
admitted to the hospital with fever and cough. Neither on physical nor radi- 
ologie examination was there evidence of pneumonia. Within a few days pain 
appeared in the-right groin, aggravated on extension of the thigh. There was 
also tenderness, slight swelling, and prominence of the superficial veins in the 
area. Later, the left side was similarly involved. A definite diagnosis was not 
made despite resort to various examinations. Convalescenee was not rapid. A 
month antemortem the child was treated for ‘‘pneumonia”’ of the base of the 
right lung. 

The autopsy explained the premortem story. The proximal part of both 
femoral and external and common iliae veins, as well as the end of the inferior 
vena cava, were searred and had lumens of greatly reduced caliber because of 
antecedent thrombophlebitis. The fatal embolus took origin from the distal 
part of the vena cava. The so-called pneumonia of the right lung was provoked 
by an area of infarction. 

There is a group in which a definite cause of death could not be made 
(Table IL), although such eases might be enrolled on gross examination in any 
category, usually that of the respiratory diseases. In this group there is the 
temptation to attribute death to ‘‘status lymphaticus,’’ especially if the thymus 
is considered large. A 2-month-old male infant of a well-to-do family had been 
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in excellent health. At 10 a.m. the child had taken the bottle well, and nothing 
untoward was noted. While in the carriage on the street, less than three hours 
later, the baby did not seem ‘‘right’’ to the nurse. She picked up the child, 
who regurgitated, and then replaced him in the carriage. By the time she 
arrived at the house, the infant was dead. After complete autopsy, including 
microscopic study, the anatomical findings were insufficient to explain the death. 
The thymus weighed 35 grams and the adrenals were small, but this state was 
not considered to be the cause of death; the pulmonary picture was likewise 
inconclusive. Similar cases have been encountered in well-nourished and de- 
veloped, apparently healthy babies about 4 to 8 months old. 

Another example will suffice to illustrate the difficulties of diagnosis. <A 
white boy 6 months old had been examined the day before death, had been found 
well, and was given 1-c.c. of diphtheria toxoid. The next morning at 6 a.m. 
he was found lifeless in bed. The thymus weighed 35 grams, the lymphoid 
apparatus was considered hyperplastic, and the adrenals were described as 
**hypoplastic’’; the lungs were congested. Here, too, no satisfactory lethal 
agent or process could be described. 

What is the natural weight and size of the thymus so that there may be 
more to go on than the description that ‘‘the thymus is enlarged’’? Potter’? 
gives the average birth weight of that organ as 10 grams. For a body of 250 
to 750 grams, the thymus is said to weigh 1.4 grams; for one of 3,750-4,250 
grams, 15.3 grams; and for a body over 4,250 grams, the thymus weight is stated 
to be 12.8 grams. Potter adds a significant clause to her statement of the thymic 
weight, that ‘‘considerable individual variation is found.’’ 

A personal review of necropsy protocols for a recent one-and-one-half-year 
period was done to verify Potter’s modifying clause. The individual variation 
was indeed ‘‘eonsiderable.”” Among the prematurely stillborn, one gram was 
recorded for 514 months, 5.5 grams for 7 months, and 6 grams for 8 months. 
Full-term stillbirths had thymus glands weighing 2, 4, 5 (two eases), 6, 10, 12 
(two eases), and 14 grams. Among those full-term babies dying within twenty- 
four hours after birth the weights were 8, 10, 15 (two eases), and 20 grams. 
The children living a week or less had thymus glands weighing 2 (two cases), 
3 (two cases), 7, and 9 grams. In a child of 244 months the organ weighed 25 
grams, and yet in another of 4 months it weighed only 5.5 grams. Two 18- 
month-old babies had thymus weights of 8 and 15 grams, respectively. The 
thymus was 16 grams in a girl of 6 years, and 50 grams in the 9-year-old boy 
dying of pulmonary embolism. 

It seems reasonably clear, then, that a thymic weight of 30 to 35 grams may 
or may not be significant. Granting that a thymus is enlarged, what is the 
significance of the enlargement, even when coupled with small adrenal glands? 
Here Simpson® is skeptical to an extreme. According to him, ‘‘status lym- 
phatieus is no more than a status, and if we admit, however unwillingly, the 
possibility . . . that such subjects may die more readily than others of a trivial 
cause, that does not excuse the failure to find that cause. We should be no 
more at liberty to say that a person died of flat feet or a dwarf stature or some 
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An enlarged thymus may be the cause of death, rarely as that may happen. 
A recent necropsy, performed by Helpern and Schneider" does illustrate that 
possibility. A Chinese baby girl of 5 months had been placed on her side in 
the crib at 1 p.m. Two hours later, the child was found dead in the same posi- 
tion, with no disturbance of clothes or bedding, the head uncovered, and the 
air-passages unobstructed. The thymus was enormously enlarged, covering the 
entire mediastinal area and encroaching upon both lung fields. It weighed 77 
grams! The adrenal glands were hypoplastic (2.82 grams). Dissection of the 
trachea uncovered a distinet anteroposterior compression and luminal narrow- 
ing. There were asphyxial hemorrhages beneath the pleura and epicardium, 
and in the thymus. When one recalls that all stenoses are of severer degree 
during life than after death, the diagnosis of asphyxia by enlarged thymus 
appears justified. Why the fatality took place when it did, and not a week 
before or a day later, was not revealed, any more than the time of death can be 
satisfactorily explained on an anatomic basis in sudden death from occlusive 
coronary arteriosclerosis without fresh thrombosis or infarction. 


SUMMARY 


Sudden and unexpected natural death in infants and young children en- 
countered in medicolegal practice is chiefly found in male subjects and seldom 
beyond the age of 3 years. Of a group of sixty-nine patients under 5 years of 
age studied in detail, only six were older than 2 years of age. The contribution 
of Negroes goes far beyond their proportion of the population, and is not re- 
garded as a purely biologically racial phenomenon. 

Respiratory disease is the great leveler, accounting for almost 80 per cent 
of the unexpected deaths in infants. Caution may be necessary, however, less 
undue weight be placed on the role of anatomically minor inflammatory changes 
in the breathing apparatus. 

There is a group of sudden and unexpected natural deaths in which the 
present usual means of investigation fail to uncover the cause of death. Such 
eases are encountered in apparently normal infants, usually between the ages 
of 4 and 8 months. 

The role of the thymus has yet to be clarified in the production of unex- 
pected death. The variability of its weight, especially in the newborn infant, 
makes an evaluation of the lethal role of size alone exceptionally difficult. A 
single instance of a thymus sufficiently enlarged to have pressed upon the upper 
airway is recorded, but there was no evidence to indicate why the child died 
when it did, and not sooner or later. 

A plea is made for complete necropsy, including bacteriologie and chemical 
‘examination, for judicious evaluation of necropsy evidence and correlation with 
the clinical history, and for a willingness to admit inability to fix the cause 
of death. 
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PNEUMONIA IN INFANCY CAUSED BY FRIEDLANDER’S BACILLUS 


Bruce F. Grorrs, M.D. 
MILWAUKEE, WIs. 


RONCHOPNEUMONIA in infancy due to Friedliinder’s bacillus (Kleb- 

siella pneumoniae, Bacillus mucosus capsulatus) is apparently uncommon, 
as only a few eases have been reported in the literature. Etienne’ and Comba* 
have each reported a case. Comba’s case was that of an infant 6 days old in 
whom pneumonia was found at necropsy; pure cultures were obtained from the 
blood and lungs. In 1915 Dunn and Hammond* reported the case of a 14- 
month-old infant who had ‘‘Friedliinder pneumonia,’’ the diagnosis being made 
by accidental lung puncture during a thoracentesis for effusion. 

Kliewe* in 1930 reported an epidemic among infants in an institution. He 
felt that in his eases the Friedliinder’s bacillus had to be regarded as the pri- 
mary cause since it had been found in the throats of all of his patients as well 
as in the lungs of several at autopsy. A search for other agents, especially in- 
fluenza bacilli and pneumococci, was unsuccessful. Moreover, the infection had 
spread from a child who had contracted pharyngitis caused by Friedlinder’s 
bacillus. Several days later ‘‘catarrh’’ and pneumonia were contracted by 
eleven of the twelve children sleeping in the same ward. Friedlinder’s ba- 
cillus was found in the throats of eleven of these patients. One child died of 
severe pneumonia and the same organism was found in the lungs. Examina- 
tion of the other children (about 100) in this institution revealed Friedlian- 
der’s bacillus in the throat of only one child. 

Ferguson and Tower’ in 1933, presented the case of twins, one of whom 
died, in which instance the bacillus was isolated from the lungs and trachea 
post mortem. The twin brother became ill five days later with pneumonia and 
a throat culture revealed a pure culture of Friedliinder’s bacillus. This pa- 
tient recovered, as did the infant reported by Miller, Orris, and Taus.* Their 
patient also had a pure culture of Friedlinder’s bacillus obtained from the 
nose and throat. The diagnosis was based on the insidious onset of the infec- 
tion, the therapeutic ineffectiveness of penicillin and sulfadiazine, the prompt 
response to streptomycin, the positive cultures, and the x-ray appearance of 
several thin-walled cavities in the lungs which decreased in size as the patient 
improved. 

Although K. pneumoniae may be present in the respiratory tract under 
normal conditions,’ may be found along with Hemophilus influenzae and Hemo- 
philus pertussis in chronic rhinitis in children,* and may at times be found in 
infections of the sinuses and ears,’ the routine throat cultures done at the Mil- 
waukee Children’s Hospital revealed it in pure culture only in those eases show- 
ing pulmonary changes. 


From Milwaukee Children’s Hospital. 
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Its presence in the upper respiratory tract was viewed with suspicion, as a 
possible contamination or as a secondary invader by Baehr, Schwartzman, and 
Greenspan,’ because it was found with much greater frequency in the intes- 
tinal tract. Soloman,’ however, disagreed with this belief. 


The diagnosis of ‘*Friedliinder’s pneumonia’’ in adults is generally based 
on the clinical and roentgenologic evidence of pulmonary consolidation. <Ac- 
cording to Kornblum" it shows diffuse patchy consolidations which may coa- 
lesee. Typically, in these areas thin-walled cavities and abscesses without walls 
may form.’* In infants, however, the roentgen signs, characteristic of the adult 
disease, may not occur.® Also, since the advent of streptomycin the course of 
the disease has been affected markedly** ** Moreover, inasmuch as, ante-mortem 
lung aspiration and urine and blood studies for specific capsular polysaccharides 
are not practical in infants, the bacteriologic observations on nasopharyngeal 
smears and cultures and blood cultures constitute the important diagnostic fea- 
tures in these cases. 


The purpose of this paper is to present seven cases of pneumonia in which 
the Friedliinder bacillus was isolated as the sole or predominant organism. 


CASE REPORTS 


Case 1.—G. S., a 3-month-old male infant, was admitted on Feb. 2, 1948. The child 
had a cold with cough for two weeks, but had had no fever until admission, when the tem- 
perature was 104° F. The child was placed on penicillin and symptomatic treatment. An 
admission x-ray revealed normal heart and lungs. The throat and nasopharyngeal culture 
showed only staphylococci. The patient ran a febrile course with a temperature of 100 
to 104° F. for about ten days. At this time x-ray revealed bronchopneumia. He con- 
tinued to cough and have respiratory difficulty, the throat repeatedly filled with mucus, and 
there was a short attack of diarrhea. Because of the failure to improve, another throat 
culture was performed which revealed Friedliinder bacilli in pure culture. Sulfadiazine 
was started and penicillin discontinued, and within two days the temperature fell to nor- 
mal. The chest cleared slowly and the patient was discharged, recovered, sixteen days 
after admission. 

Laboratory.—Urine showed one plus albumin with occasional white blood cells. The 
admission blood count was 7,850 leucocytes with 55 per cent neutrophiles, 36 per cent 
lymphocytes, 10 Gm. hemoglobin per 100 e¢.c., and 4,950,000 red blood cells. The Kline test 
was negative, as was the Mantoux (1:1,000). Agglutination and precipitin studies on his 
serum (obtained three weeks after discharge) with antipneumococcus type two serum, 
with urine from two other patients (Cases 5 and 6) recovered during their acute infec- 
tion, and with killed Friedlinder bacilli were negative. 


Case 2.—M. N., a male infant 3 weeks old, was admitted April 6, 1948. A week 
prior to admission a nasal discharge and cough were noted, and the day before coming 
to the hospital diarrhea began. On admission, his temperature was 98° F. per rectum, res- 
pirations were rapid and shallow, and cyanosis was present. On physical examination 
there were signs of early consolidation. 

His condition appeared critical and he was given large doses of penicillin as well as 
sulfadiazine. The chest x-ray revealed widespread bilateral bronchopneumonia. The con- 
dition remained serious for several days, and when the throat culture revealed a pure cul- 
ture of Friedliinder’s bacillus, streptomycin 125,000 units every three hours was prescribed. 
The patient began to improve clinically within forty-eight hours although rales continued 
to be heard in both lungs for about eight days and the color remained somewhat cyanotic. 


| 
= 


176 THE JOURNAL OF PEDIATRICS 


The diarrhea improved with dietary management. Repeated throat cultures just prior to 
discontinuance of the streptomycin revealed the presence of hemolytic Staph. aureus. 
During the entire course of the illness the child ran no fever. He was sent home upon 
recovery seventeen days after admission. 

Laboratory.—The urine showed one to two plus albumin, traces of sugar, and an 
occasional white blood cell and red blood cell. The admission blood count was 26,000 with 47 
per cent neutrophiles and 46 per cent lymphocytes, 4,210,000 red blood cells and 14 Gm. of 
hemoglobin per 100 e.c. The leucocyte count ranged from 19,200 to 26,000 per cubic millimeter, 
with from 45 to 65 per cent neutrophiles. The Kline end Mantoux (1:1,000) were negative. 
Agglutination and precipitin studies on his serum (obtained three weeks after discharge) 
with antipneumococeus type two rabbit serum, with urine obtained from patients A. G. and 
P. M. (Cases 5 and 6) during their acute infection, and with killed Friedlander bacilli from 
patient P. M., were negative. 


Case 3.—J. L., a 6-month-old female child, was admitted to the hospital on April 8, 
1948. The patient had caught cold, and noisy respirations and vomiting were noted four 
days before admission. These became progressively worse, and she had a convulsion on 
the day of admission, At that time, she was acutely ill with a rectal temperature of 
103.6° F. She was lethargic and had a weak ery. She had a catarrhal otitis and a 
pharyngitis, and the breath sounds were harsh on both sides. Because of the convulsion 
and her general appearance, a spinal tap was done. The globulin, sugar, cell count, and 
culture were normal. Next day rifles were heard, and bronchopneumonia was confirmed by 
x-ray. A small amount of pleural fluid was also noted on x-ray. 

The patient was treated with large doses of penicillin, but continued to run a febrile 
course. The admission throat culture revealed Friedliinder’s bacillus predominating, and 
streptomycin was started (one gram a day in divided doses). In addition, streptomycin 
and penicillin aerosol were given. The fever continued to be elevated, but clinically the 
patient showed improvement, although by x-ray the extensive pneumonie process with 
peripheral effusion remained. Another throat culture gave a pure culture of Friedlinder’s 
bacillus. For eight days after initiation of streptomycin the irregular febrile course con- 
tinued. Sulfadiazine was also started. Slowly the chest cleared, as shown by x-ray as well 
as clinically, and the temperature leveled off. She was discharged as recovered twenty- 
four days after admission. 

Laboratory.—The urine showed one plus albumin, with thirty white blood cells per high 
power field, and niany clumps of leucocytes. On discharge it was normal. The leucocyte 
count was 28,500 per cubie millimeter with 70 per cent neutrophiles and 30 per cent lymph- 
ocytes, 9 Gm. of hemoglobin per 100 c.c., and 3,690,000 red blood cells per cubic millimeter. 
Blood culture showed no growth at seven days, and Kline and Mantoux (1:1,000) were 
negative. 


Case 4.—S. O., a female child, was 6 months old when admitted to the hospital on 
April 15, 1948. The child had had a cold for several days. The day before admission she 
had begun to breathe with difficulty and cough, and her temperature rose to 104° F. The 
child was dyspneiec and had a dusky color. Auscultation of the chest revealed moist rales 
and occasional wheezes on both sides. Shortly after admission the normal admission tem- 
perature rose to 101.8° F. and she continued this febrile course for five days. The ad- 
mission x-rays appeared normal, but despite this, the lungs continued to show rifles and 
rhonchi for five days in spite of penicillin. After the throat culture revealed a pure culture 
of Friedliinder’s bacillus, streptomycin therapy was initiated, and within thirty-six hours 
the fever began to fall and the child began to improve. She recovered and was discharged 
nine days after admission. 

Laboratory.—The urine contained some albumin, a trace of sugar, and occasional 
red blood cells and white blood cells. The leucocyte count was 10,400 per cubic millimeter 
with 42 per cent neutrophiles and 58 per cent lymphocytes. There were 4,280,000 red 
blood cells per cubic millimeter with 8 Gm. of hemoglobin per 100 c.c. 
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Case 5.—A. G., a 7-month-old male infant, was admitted May 9, 1948. He had 
started to cough five days before admission and developed a slight fever. Wheezing res- 
pirations started the day before admission. His temperature was 102° F. and he appeared 
quite pale. Both eardrums were injected and there was mucus in the throat. Exam- 
ination of the lungs revealed expiratory and inspiratory wheezes and occasional rales. 
He was given penicillin but did not improve. His temperature rose to 104° F. and he 
began to vomit. Throat smear and culture revealed the presence of Friedlinder’s bacil- 
lus. Streptomycin therapy was started and within twenty-four hours the temperature had 
fallen to normal; he was ready for discharge on the eighth hospital day. 

Laboratory.—The urine was normal. The initial blood count showed 12,000 white 
blood cells per cubic millimeter with 59 per cent neutrophiles and 41 per cent lympho- 
eytes. There were 4,280,000 red blood cells per cubic millimeter with 8 Gm. of hemo- 
globin per 100 e.c. A blood culture showed no growth after seven days. The pure cul- 
ture from the throat did not give a positive capsular stain, so a mouse was injected with 
the culture. It died within three days and typical Friedliinder’s bacilli were recovered 
from the peritoneal fluid. The Kline was negative. X-ray examination of the chest on 
two occasions revealed only hilar accentuations. Agglutination and precipitin studies 
with his serum (at time of discharge) and killed Friedliinder’s bacilli were negative, as 
were precipitin studies on his urine (obtained during the acute infection) with serum 
from G. S. and M. N. (Cases 1 and 2). 


Case 6.—P. M., a 13-month-old male infant, was admitted on May 3, 1948. On the 
day before admission a cold was noted, with wheezing respirations and a slight cough. 
Physical examination revealed a pale, acutely ill, dyspneic child. There were bilateral 
riles, and the throat was injected and filied with mucus. X-ray examination of the chest 
revealed pneumonia, and penicillin and sulfadiazine were given. The next day the tem- 
perature rose to 106° F. and he started to vomit and have convulsions. Breathing was 
difficult and he became cyanotic and appeared moribund. A spinal tap revealed no sig- 
nificant findings except for a trace of globulin and 50 mg. per cent total protein. The 
fever remained high the next four days and he had periods of apnea and cyanosis in spite 
of the administration of oxygen. Unconsciousness occurred and there were purposeless 
movements of the extremities. He had convulsions occasionally during this period. Re- 
peated x-ray examinations of the chest showed extensive bilateral bronchopneumonia, and 
throat culture, which had shown a mixed flora on admission, revealed at this time Fried- 
linder’s bacillus in pure culture. Treatment with streptomycin had been started (one 
gram a day) three days earlier. For a week he took no oral fluids, was unresponsive, and 
was fed parenterally or by gavage. He then began to improve. 

The eye grounds appeared normal, but he failed to respond to the blink reflex and 
to light. There was a searching nystagmus, and the arms and legs were markedly spastic 
with hyperactive reflexes, Neurological consultation was had and the consultants felt 
that there was diffuse cerebral dysfunction following the extreme toxemia and cerebral 
anoxia. The carbon-dioxide combining power during the period of high fever and convul- 
sions was 59.7 and 68.3 volumes per cent; plasma chlorides were 479 mg. per 100 c.c. 


The child’s temperature remained normal for the next ten days, but streptomycin 
therapy was continued because repeated throat cultures revealed pure cultures of Fried- 
linder’s bacillus. He gradually became more alert and now will respond and take feed- 
ings. His eye grounds are still normal. Repeated spinal taps show a trace of globulin 
and 50 mg. per cent protein, but are sterile. Throat cultures even after two weeks of 1 
streptomycin, sulfadiazine, and streptomycin-penicillin aerosol continue to show Fried- a 
linder’s bacillus along with mixed flora. His pneumonia cleared in about eighteen days, 
but he continues to run a febrile course of 101 to 104° F. 


Laboratory.—The urine has shown one plus albumin on several occasions but has 
otherwise been normal. The admission blood count revealed 15,800 white blood cells per 
cubic millimeter with 81 per cent neutrophiles and 10.5 Gm. of hemoglobin per 100 c.c. 
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Mantoux (1:1,000) and Kline tests were negative. A culture of Friedliinder’s bacillus 
obtained from his throat was not agglutinated by his serum, drawn three weeks after the 
infection was discovered. 

Case 7.—S. B., a one-month-old female infant, was admitted on May 21, 1948. She 
had been ill for five days with a cold, cough, and fever. The day before admission she 
had become ‘‘ashen in color and had stiffened out.’’ On admission the temperature was 
107.4° F. and she appeared moribund. Respirations were rapid and wheezing, with marked 
substernal retraction. She was cyanotic. Her throat was red and there were fine rales 
in both lungs. Penicillin, parenteral sulfadiazine, and streptomycin were administered. 
The temperature fell, but on the following day she began to have convulsions and became 
cyanotic. A spinal tap was done, showing a faint trace of globulin, 30 mg. per cent 
protein, and 95 mg. per cent sugar. The blood culture was sterile, but the throat revealed 
a pure culture of Friedliinder’s bacillus. 

The patient was then also started on streptomycin aerosol. The convulsions, ac- 
companied by cyanosis, were almost continuous for one day. Her condition remained 
critical, and she was unable to take oral feedings for almost a week, then gradually began 
to respond. Pedal spasm was noted and spasticity of the lower extremities was present. 
The pneumonic process gradually cleared. Friedliinder’s bacilli slowly disappeared from 
her throat and the temperature fell to normal. At discharge she appeared well except for 
residual spasticity of the lower legs, which is improving. The last throat culture still 
showed mixed flora with some Friedliinder’s bacilli, seventeen days after admission. 

Laboratory.—Admission blood count showed 20,100 white blood cells per eubie milli- 
meter with 58 per cent neutrophiles, and 11 Gm. of hemoglobin per 100 ¢.c. Urinalysis 
showed one plus albumin, and 12 to 15 white blood cells per high power field. Her Kline 
test was negative. 


COMMENTS 


All of these cases presented a rather insidious onset, except Case 6, and all 
failed to respond to penicillin and/or sulfadiazine, except one (Case 4), but did 
show prompt improvement after receiving streptomycin, excluding Cases 6 and 
7. Moreover, five of the seven patients showed marked pallor and cyanosis, and 
all had a cough. All had some vomiting and/or diarrhea. However, there did 
not seem to be any uniformity as to temperature and leucocyte count. All had 
x-ray findings of pneumonia, except Cases 4 and 5, although none developed 
the typical picture of abscesses and cysts. However, all received prompt treat- 
ment with streptomycin except Case 1, who clinically presented a picture of 
bronchiolitis rather than a true pneumonia. In these clinical findings the cases 
presented resembled the three cases of Ferguson and Tower, and Miller, Orris, 
and Taus closely. 

Smears of the throat, in all eases, revealed well-encapsulated, short, plump 
rods with rounded ends, and all showed a positive capsular stain by Hiss’s 
method, except Case 5. Here the capsule was found only after passage through 
a mouse. The rods were nonmotile and were gram-negative. A pure culture of 
the same organism was obtained on blood agar; there being numerous white, 
convex, smooth, glistening, opaque, slimy colonies. When fished, these colo- 
nies were tenacious and stringy, and bore out the statement of Breed, Murray, 
and Hitchens, namely, ‘‘It is often possible to make a tentative diagnosis of 
the bacillus from the appearance of this growth.’’*® 

Zinsser and Bayne-Jones’® do not depend on the fermentation reactions 
to differentiate the types of Friedlinder’s bacillus, as a number of carbo- 
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hydrates are fermented and the reactions are highly variable. They also state 
that the older work on serologic differentiation of organisms of this group 
(B. mucosus capsulatus) led to no useful conclusion. Kliewe,* too, reported 
that countless attempts had been made to set up various types of Friedlinder’s 
bacilli by serologic methods, without success. He tried agglutination studies 
in nine of eleven children sick with Friedlinder’s pneumonia, using the serum 
from the patients and pure cultures of the Friedliinder’s bacillus and other 
allied groups. The blood had been taken at the end of the second week of ill- 
ness. His results were equivocal, however, as the serum plus homologous types 
of Friedlinder’s bacillus gave positive agglutinations in dilutions from 1:20 
to as high as 1:600 in only five of them. He also prepared rabbit vaecines and 
then used this material in agglutination studies, again with equivocal results. 
He concluded from these reactions that biochemically and culturally similar 
groups of Friedliinder’s bacillus can behave differently serologically, and he 
felt that although there were various groups of Friedliinder’s bacillus, the 
various types could not be sharply distinguished. He concluded from his 
studies that there were two types of Friedliinder’s bacillus, an agglutinable 
and a nonagglutinable type. 

Using an agglutination reaction similar to a macroscopic Widal test, we 
were unable to obtain a positive reaction with serum from clinically well pa- 
tients and a killed pure culture of Friedlinder’s bacillus obtained from a 
patient with pneumonia (Case 6). The precipitin reaction with immune sera 
as described by Dochez and Avery" based on the elaboration of a specific solu- 
ble substance which is found in the urine during the course of pneumonia due 
to Friedlinder’s bacillus was negative in our cases, as were the cross precipitin 
reactions between pneumococcus type two antisera and our patient’s sera.’® 
Both these reactions, however, depend on immune sera corresponding in type 
to the infecting organism, so that a negative reaction means little, as we were 
unable to type the causative agent. 

All of the surviving cases showed rather rapid improvement after strep- 
tomycin treatment was initiated, (except Cases 6 aud 7, both of whom had a 
stormy course). This drug seems to be the one of choice at present.** +? In 
Cases 6 and 7, the Friedlinder’s bacillus did not completely disappear from 
the throat even after the pneumonia had cleared. 


SUMMARY 


Seven cases of atypical pneumonia admitted to Milwaukee Children’s Hos- 
pital in the spring of 1948 showed pure cultures of Friedlainder’s bacillus in 
material obtained from the throat. 

Streptomycin was an effective therapeutic agent in all of these cases. 
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A CASE OF AMYOTONIA CONGENITA ASSOCIATED WITH 
OCCLUSION OF THE SAGITTAL SINUS AND BILATERAL 
SUBDURAL HYGROMA 


DEMONSTRATION OF OCCLUSION BY DiIoTRAST SINOGRAPHY 


MICHAEL Scort, M.D. 
PHILADELPHIA, Pa. 


PPENHEIM first described amyotonia congenita.' He stated that the main 

feature of this condition was a marked degree of muscular flaccidity so that 
there was an extensive range of passive movement at all joints. Although the 
muscles were flabby there was no local atrophy. There was also a reduction of 
active movement which varied in degree from case to case and with it there 
was diminution or absence of tendon reflex. Oppenheim suggested that this 
was a congenital condition although it might not always be noticed after birth. 
It was his impression that the condition was due to a delayed or disordered 
development of the musculature and that there was no disease of the central 
nervous system. He further stated that in time there was more or less recovery 
and for this reason there was no right to regard it as a dystrophia musculorum. 
He originally called the condition myatonia congenita, but since then the name 
of amyotonia congenita or Oppenheim’s disease has usually been given to it. 

Lewey summarized the literature to 1941.2 He stated that the pathogenesis 
of this condition is still highly controversial despite the reports of thirty-two 
cases in which necropsy was performed. He quoted Spiller, Lereboullet and 
Baudouin, Councilman and Dunn, and Silberberg as unable to find pathologic 
changes in the nervous system. Alterations in their cases were limited to the 
muscles. ‘‘In twenty-six other cases in which necropsy was reported by nineteen 
authors, pathologie changes in varying degrees were observed in the anterior 
horn cells, spinal roots and the muscles.’’ He also quoted Bielschowsky, Arch- 
angelsky, Nielsen, Rothmann, and Skoog as having expressed the belief that in 
amyotonia congenita the muscular changes do not follow but parallel the disease 
of the central nervous system. ‘‘The concept of developmental retardation is 
strengthened by the observation that in some cases of amyotonia congenita the 
posterior column and the anterior and posterior spino-cerebellar tracts were not 
myelinated or were not completely myelinated at the end of three months of 
life, neither was the white matter of the brain in two instances (Bielschowsky ). 
The cortical and cerebellar cells and the cortical architecture were involved in 
three cases (Bielschowsky, Coneetti, and Conel). Bielschowsky found polygyrous 
type of cortical convolutions; disturbance of cortical architecture; large lamina 
II; inereased granules in layers 4 and 6; numerous cajal cells in molecular 
layers; and neuroblasts in myelincones (2 eases).”’ 


From the Department of Neurosurgery, Temple University Hospital and Medical School, 
Philadelphia, Pa. 

Presented before the joint meeting of the Philadelphia and New York Neurological So- 
cieties at Philadelphia, April 23, 1948. 
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Lewey concluded that his three eases favored the theory that amyotonia con- 
genita of Oppenheim may occur on the basis of developmental retardation and 
malformation of unknown etiology. 

Burdick, Whipple, and Freeman*:* have reported eases of amyotonia con- 
genita in which the paracentral lobule (motor cortex), showed almost complete 
absence of the large, multipolar, Betz cells. The cortical architecture of the 
other areas of the brain were normal. They have concluded that amyotonia 
congenita originates from a developmental defect which affects both the large 
pyramidal cells of Betz in the motor cortex and the anterior horn cells of the 
spinal cord with resulting hypoplasia of the muscle. However, they have offered 
no theories for this selective involvement of the paracentral lobule. 

The writer presents the following case with the hope that it will give a 
clue to the etiology of this baffling condition in some patients. 


CASE REPORT 


Baby J. S., aged 7 months, was referred on Nov. 15, 1947, by Dr. Harry 
Rubin. The mother complained that since birth the infant did not move his legs. 
The arms moved slightly, the ery was feeble, and he had diffieulty in sucking. 
A sister 6 years of age is normal. The family history was negative for a similar 
condition. 

Obstetrical History.—The obstetrical history was obtained from Dr. Robert MeN. 
Mitchell: 

‘*Mrs. E. S., age 32, was examined on Aug. 16, 1945. Her general condition was ex- 
cellent except for extreme nervousness. The Wassermann was negative. The Rh factor 
was positive and the blood type was O. The red blood count was 3,900,000 and the hemo- 
globin was 11.5 Gm. or 74 per cent. The mother’s course during the next seven months was 
satisfactory and the weight gain amounted to twenty-four pounds. When she was eight 
months pregnant a chair was pulled from her and she struck her buttocks on the floor. She 
was slightly shocked but there was no bleeding. During pregnancy her health was good and 
she did not have any severe head colds, grippe, or influenza; her diet was adequate. The 
infant seemed to be normal as to movement in utero although the mother was worried because, 
‘This baby did not move in my abdomen like my previously normal child.’ Mrs. S. was 
delivered on March 26, 1947, of what appeared to be a normal male infant weighing 7 
pounds, 8 ounces. Her labor was not extreme. She was given 3 grains of Seconal for 
analgesia plus caudal anesthesia using catheter technique. The duration was three hours and 
the volume of Metycaine was 75 ¢.c. of 144 per cent solution. The delivery was low forceps 
of a normal LOA position. A median episiotomy was performed and the baby Cried lustily 


immediately following delivery.’’ 

The Neurological Examination —The infant was alert and his eyes followed 
the examiner. He smiled feebly. The head appeared enlarged in the parietal 
areas but the cireumference was 44.5 em. The anterior fontanelle was enlarged 
but not tense (Figs. 1 and 7). The pupils were equal, moderately dilated, and 
reacted well to light. The external ocular movements were normal and the 
fundi negative. There was a slight weakness on smiling, particularly on the 
left side of the face. The deep tendon reflexes were absent. There was a 
marked hypotonia in all the extremities so that the limbs could be hyperextended 
at the joints in bizarre positions. There was neither Hoffmann nor Babinski sign. 
The extremities showed no atrophy. The infant could hold objects placed in his 
hands but a marked weakness was present. He could not hold up his head and 
there was only slight movement at times in both lower extremities. He would 
ery feebly to painful stimuli on any side. 
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The patient developed pneumonia and was admitted to the neurosurgical 
service at the Temple University Hospital five days after the above examination. 
He was seen by Dr. W. N. Nelson who also suggested a diagnosis of amyotonia 
congenita and, because of the peculiar shape of the head, a subdural tap to rule 
out a hematoma. Dr. Gilpin considered either Werdnig-Hoffmann’s paralysis or 
amyotonia congenita. The blood count and urinalysis were normal following 
recovery from the pneumonia. The blood Wassermann was negative. A twenty- 
four-hour urine specimen for creatinine and creatine with a volume of 284 e.e. 
was reported as follows: free creatinine, 48.3 mg. per volume; total creatinine, 
124.5 mg. per volume, equals 15.9 units. The creatine was 76.2 mg. per volume. 


Fig. 1——Amyotonia congenita in an infant 7 months of age. Note enlarged anterior fontanelle, 
wide biparietal distance, and position of extremities. 


Stimulation of all extremities by faradie and galvanie current on Dee. 4, 
1947, showed a very slow response in all muscles. Recheck examination on Jan. 
14, 1948, showed a decided slowing of all muscle responses to faradic and 
galvanic current. 

Muscle Biopsy Reports—Biopsy was made on the left gastrocnemius. 
Grossly the specimen was pale, grayish tissue 0.5 em. in diameter. Microscopic- 
ally, the section showed multiple clumps of tiny, underdeveloped, muscle cells 
both in single and group sections. Throughout the biopsy there were a few 
hypertrophied fibers. The majority of the muscle fibers showed a poorly de- 
veloped striation and in some instances the carcolemma was finely or coursely 
vacuolated. The visualized nerve fibers appeared normal. Diagnosis was 
amyotonia congenita (Dr. A. R. Peale). (See Fig. 2.) 
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Biopsies were taken of the right gastrocnemius and the left and right del- 
toid muscles on Feb. 17, 1948. Microscopically the biopsies from the right 
gastrocnemius and the left deltoid showed only fibrofatty tissue. The biopsy 
from the right deltoid showed a portion of hypertrophied muscle and several 
tiny atrophied muscle groups being histologically compatible with the diagnosis 
of amyotonia congenital. (Dr. W. D. Campbell.) 

The skull roentgenogram showed a brachycephalic contour manifested by 
the reduction of the anterior-posterior diameter of the cranium and an increase 
in the vertical and lateral diameter. (Dr. George Wohl.) 


Fig. 2.—Muscle biopsy of left gastrocnemius muscle (X260 hematoxylin and ee. Note 
clumps of tiny undeveloped muscle cells. A few hypertrophied fibers are present. 


A bilateral subdural tap was done on Dee. 2, 1947. Thirty cubic centimeters 
of xanthochromic fluid was removed from the left side and 20 e.c. of air were 
injected. Sixty cubie centimeters of slightly pinkish subdural fluid were re- 
moved from the right subdural space and 50 ¢.c. of air injected. The analysis 
of the fluid from the subdural space was as follows: 


RIGHT SUBDURAL SPACE LEFT SUBDURAL SPACE 
Protein, 57 mg. per 100 c.c. Protein, 400 mg. per 100 e¢.c. 
Sugar, 56 mg. per 100 e.c. Sugar, 83 mg. per 100 e.c. 
Chlorides, 720 mg. per 100 e.c. Chlorides, 680, mg. per 100 e.c. 
Cell count, 2 WBC, many RBC Cell count, no cells 
Wassermann, negative Wassermann, not reported 
Colloidal gold curve, 0000000000 Colloidal gold curve, not reported 
Culture, negative Culture, negative 


Roentgenograms following injections of air into the subdural space were 
reported as follows: ‘‘There is a large amount of air in the subdural space, 
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particularly on the left side where a fluid level is visualized at the vertex when 
the patient is examined upright. On the right side a large amount of subdural 
air is seen over the convex surface of the brain in an unusual manner. There 
is a large subdural collection over both cerebral hemispheres, it being most 
marked over the left cerebral hemisphere, and the roentgenographie findings 
are consistent with the diagnosis of subdural hygroma.’’ (Fig. 3, A and B.) 

A spinal puneture was done on Dee. 5, 1947. The pressure was not re- 
corded. Fifteen eubie centimeters of clear spinal fluid were removed. There 
were no cells. The protein was 22 mg. per 100 ¢.c.; the chlorides were 720 mg. 
per 100 e.c.; the Wassermann and colloidal gold curve were negative. 

Recheck subdural taps were done on Dee. 14, and Dee. 19, 1947. Forty 
cubie centimeters of slightly red subdural fluid were removed from the left 
subdural space and 30 ¢.c. of air injected, and approximately 10 e¢.c. of pinkish 
subdural fluid were removed from the right subdural space and 10 e¢.c. of air 
injected. Roentgenograms again confirmed the diagnosis of subdural hygroma. 


Fig. 4.—Subdural membrane. (200 hematoxylin and eosin, see text.) 


In view of the persistent reaccumulation of fluid, a bilateral exploratory 
trephine was done under local anesthesia on Dee. 26, 1947. Two small incisions 
were made over both coronal sutures in the prefrontal area. The dura was 
opened bilaterally, and there was evidence of a transparent subdural membrane 
on both sides. A specimen of this membrane was removed on the left side, 
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following which there was an immediate gush of yellowish, slightly blood-tinged 
fluid. Approximately 40 ¢.c. were removed. The membrane appeared less than 
one millimeter in thickness. A similar condition was present on’ the right side 
except for less subdural fluid. A small specimen of prefrontal cortical and sub- 
cortical tissue was removed and a silver clip was applied to the cortex for 
future x-ray identification. The incision was then closed. 

The infant showed no untoward reaction from this procedure. The tissue 
labeled left and right subdural membrane showed a general picture of fibro- 
blastic proliferation and tiny areas of pigmentation. Diagnosis was subdural 
membrane (Fig. 4). Section of the brain tissue showed a paucity of neuron 
cells, collection of glial cells, and spotty areas of vacuolation suggesting en- 
cephalomalacia (Fig. 5). 


~ 


Fig. 5.—Cerebral prefrontal cortex. (200 hematoxylin and eosin, see text.) 


In anticipation of an encephalogram and in order to see how much air was 
still present in the subdural space, a recheck examination of the skull was done 
on Jan. 3, 1948. A large collection of subdural air was seen still present over 
the frontal area of the brain. 

An encephalogram under local anesthesia was done on Jan. 7, 1948 (Dr. 
H. T. Wycis). One hundred thirty ¢.c. of clear spinal fluid was removed and 
120 ¢.c. of air injected. The spinal fluid showed 7 lymphocytes, protein was 
26 mg. and the chlorides were 728 mg. The spinal fluid Wassermann and 
colloidal gold curve were negative. 

Roentgenogram Report.—Excellent visualization of the ventricular system 
and the subarachnoid patterns was obtained by encephalography. The sub- 
arachnoid channels were prominent and there was some extra-arachnoid air 
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around the vertex. There was evidence of a moderate degree of communicating 
hydrocephalus. The third ventricle was quite large and it appeared to be 
partially divided by a septum which extended in a vertical direction from the 
floor to the roof. Conclusions: communicating hydrocephalus and brain atrophy 
of moderate degree. The silver clip in the right cerebral hemisphere (Fig. 6, A 
and B) should be noted. 


Fig. 7.—Incision for direct exposure of sagittal sinus preliminary to Diotrast injection for 
sinography. Note large fontanelle and wide biparietal distance. 


Since the infant’s symptoms were noticed shortly after birth and there was 
no history of birth trauma, it was thought that the subdural hygroma and the 
increased subarachnoid channels over the surface of the brain might be due to 
an occlusion of the sagittal sinus in utero which prevented the normal absorp- 
tion of the subarachnoid fluid through the arachnoid villae. Accordingly, on 
Jan. 16, 1948, an attempt was made to inject Diotrast into the sagittal sinus at 
the anterior fontanelle. No blood could be obtained after three insertions of the 
needle and it was decided to expose the sinus. This was done three days later. 
A 21% em. incision was made across the anterior fontanelle (Fig. 7). The sealp 
and the periosteum were dissected from the dura and the sagittal sinus exposed. 
A 20-gauge needle was inserted into the sinus. Blood was easily withdrawn and 
10 ¢.c. of thirty-five per cent solution of Diotrast were injected rapidly. An 
x-ray exposure of the lateral view was made after 8 c¢.c. of this injection (Fig. 
8 A). Another 8 ¢.c. were injected and an additional exposure was made for 
stereoscopy. The needle was removed and a larger 18-gauge needle inserted, 
followed by 8 ¢.c. of Diotrast and a final x-ray exposure in lateral view (Fig. 
8B). No anterior posterior projections were taken because an excessive amount 
of Diotrast had been used for the lateral views. The incision was then closed. 
There were no untoward effects from the injections.* 


The roentgenograms following the Diotrast injection were reported upon 
by Dr. Barton Young: 


*Diotrast sensitivity tests were negative before the injections. 
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Fig. 8A4.—Diotrast sagittal sinogram showing obstruction of sinus just posterior to an- 
terior fontanelle. Ten cubic centimeter of 35 per cent Diotrast rapidly injected through a 
20-gauge needle. Note filling of anterior one-third of sinus and partial collateral venous filling. 


an 18-gauge needle was 


Fig. 8B.—Immediately after injection as shown in Fig. 8A 
substituted for the 20-gauge needle and 8 c.c. of 35 per cent Diotrast injected. The obstruction 
is now more striking; the anterior one-third of the sinus is completely filled and the collat- 
eral circulation from the antericr one-third to the transverse lateral sinus is clearly demon- 


strated. 
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‘*The superior sagittal sinus apparently was blocked a short distance pos- 
teriorly to the anterior fontanelle. The Diotrast puddled in the fontanelle 
region and passed through the veins that communicate with the sinus anterior 
to the block instead of flowing posteriorly into the transverse sinus which nor- 
mally drains the superior sagittal sinus. The anterior third of the sagittal 
sinus down to the crista galli was well visualized. A roentgenogram following 
the last injection with the 18-gauge needle showed collateral venous pathways 
from the anterior third of the sagittal sinus flowing in the direction of the 
transverse sinus. (Figs. 8A and 8B.) It was concluded that the cause of this 
block is not known but it is thought that we were dealing with a developmental 
anomaly or lack of development in this region. 


Fig. 8C.—For a comparison, 8 c.c. of 35 per cent Diotrast was injected through a scalp 
incision across the anterior fontanelle into the sagittal sinus of another infant, who had a 
traumatic subdural hygroma. There was no motor weakness. Note the excellent filling of the 
sagittal sinus, torcular Herophili, and both lateral and sigmoid sinuses. 


Clinical Course.—At the time of discharge from the hospital on Feb. 14, 
1948, the neurological examination showed no change from that at admission 
except for slight improvement in muscle power. 


DISCUSSION 

Although only one case is presented and histologic evidence of the occlusion 

of the sagittal sinus is not available, it appears reasonable that the facts pre- 
sented permit theoretical discussion. 

In the fetus, occlusion of the sagittal sinus distal to the anterior third due 

to either congenital stenosis or thrombosis from any cause, could impair drain- 

age of the important cortical veins supplying the paracentral lobule and inhibit 
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its development. Absence of adequate cerebral stimulation from this lobule to 
the anterior horn cells might in turn result in a decrease of or abnormal func- 
tion of these cells, which would be reflected finally by the fetal stage of develop- 
ment of the muscles at birth. 

It is well established that the lower extremities are more involved in amyo- 
tonia congenita than the upper. The paracentral lobules supply the lower 
extremities. The face and upper extremities may show less involvement in some 
eases because the cortical veins of these areas may drain by the vein of Labbe 
into the nonobstructed transverse sinus. 

If occlusion of the sagittal sinus were a frequent cause for amyotonia con- 
genita, one would expect corroboration in reported autopsies. However, atten- 
tion on necropsy material has been centered on the spinal cord and the muscles, 
and the sagittal sinus has not been examined in most eases. As late as 1946 
Freeman states, ‘‘The cortical changes in amyotonia congenita have attracted 
little notice.’”* 

It is my belief that the subdural hygroma was an additional factor in pro- 
ducing the cerebral changes and the clinical picture. However, it plays a see- 
ondary role.* It is recognized that a large portion of the subarachnoid fluid 
drains into the sagittal sinus via the arachnoid villi or paechionian bodies. If 
this pathway of absorption is blocked by occlusion of the sinus, it is entirely pos- 
sible for the fluid to dam back from the pacchionian villi into the subarachnoid 
and subdural space and produce a hygroma. Bailey and Hass have reported 
bloody subdural hygromas and hematomas following acute thrombosis of the 
superior longitudinal sinus in infants.* They believed that the hemorrhage into 
the subdural space was the result of the venous obstruction. All their patients 
had a period of normal postnatal development and none had symptoms of 
amyotonia congenita. The patient’s ages were 344 months, 10 months, and 6 
years. However, one would not expect an ocelusion of the sagittal sinus after 
birth as occurred in their patients to produce the same symptoms as that pro- 
duced by an occlusion before birth. This conclusion is supported by the ex- 
perimental work of Beck and Russell on thrombosis of the superior longitudinal 
sinus.* These investigators ‘‘found that in the dog and cat the greater part 
of the sinus could be suddenly obliterated without any obvious impairment of 
normal function. Reparative processes ending in organization and recanaliza- 
tion of the occluding material whether muscle or cotton wool, proved sur- 
prisingly effective.’’ Beck even attempted these experiments on litters of 
puppies and kittens 6 to 8 weeks old. All the animals remained in perfect 
health up to the time of being killed with the exception of one puppy which 
died thirty-eight hours after operation from blood loss. The animals were sacri- 
ficed after a period of 5 to 7 weeks. In those in which a maximum of the sinus 


*Tuthill and Levy’ report an infant with 5 My congenita who showed the classical 
type of muscle biopsy and in whom weakness of the lower limbs was noted when 10 days of 


age. The condition became progressive, spread to the arms, and the infant died at 6 weeks of 
age. Although no mention is made of an examination of the sagittal sinus the finding on page 
593 is interesting: “The skull measured 13.8 by 8.6 Gm. and was very thin. The brain was 
slightly hyperemic and rather edematous. The meninges were likewise edematous, porieteny 
in the temporal lobe, the membranes of which appeared like cysts filled with clear fluid.” 

above authors apparently attached no significance to this finding but it ey looks like 
subdural hygroma, 
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was occluded there developed fullness of the veins of the retina but no papill- 
edema. In no case was there a thrombosis of any of the superficial cerebral 
veins. <A variable but slight dilatation of the ventricles was found in puppies. 
Beck makes no mention of any abnormality in the amount of subarachnoid fluid 
or whether or not there were abnormal collections of subdural fluid. None of the 
animals showed any evidence of paralysis or motor weakness. It would thus 
appear that after birth in very young animals the collateral circulation appar- 
ently is adequate. That this might also be true to a certain extent in human 
infants is evident from the fact that in certain cases of amyotonia congenita 
the patient gradually recovers power in the extremities. It is the writer's belief 
that in the fetus the collateral circulation following occlusion of the sagittal 
sinus may be inadequate. However, there is no experimental proof for this 
statement. 

The term sagittal sinus occlusion is used in the case report because it is not 
known why or how the sinus became obstructed. Caudal epidural anesthesia was 
used but no ill effects were reported. The infant’s mother gave no history of any 
intercurrent infections while carrying the baby which might lead to a thrombosis 
or infection of the sinus of the fetus. She did give a history of falling and 
striking her buttocks when she was eight months pregnant and although she was 
slightly shocked there was no vaginal bleeding and there were no symptoms to 
suggest any hemorrhage into the uterus or fetus. A biopsy of the sinus was 
not done because this would jeopardize any chance the infant had for possible 
recovery. 

CONCLUSIONS 


1. The etiology of amyotonia congenita (Oppenheim’s disease) is obscure. 

2. Most reports stress the findings in the muscles and the spinal cord. 

3. An almost complete absence of the large multipolar cells of Betz in the 
paracentral lobule has been reported in some cases of amyotonia congenita. 

4. No theory has been advanced as to why these cerebral changes occur. 

5. A ease of amyotonia congenita is described associated with occlusion of 
the sagittal sinus and bilateral subdural hygroma. 

6. It is suggested that occlusion of the sagittal sinus in the fetus produced 
a bilateral subdural hygroma by obstruction of the subarachnoid fluid drain- 
age into the arachnoidal villi and also an obstruction of the venous drainage from 
the paracentral lobule into the sinus and resulted in the suppression of the 
normal development of the fetal cortex of this lobule which is parasagittal and 
innervates the lower extremities. 

7. This failure of the fetal motor cortex to develop or function properly 
resulted in retarded development or function of the anterior horn cells and 
finally abnormal development of the muscles in the extremities. 

8. It is, therefore, suggested that occlusion of the sagittal sinus in the 
human fetus might be one cause for the syndrome of amyotonia congenita. 

9. Autopsies in these cases should include a search for subdural hygroma 
and a eareful dissection and microscopic examination of the sagittal sinus and 
other dural sinuses and veins. 

10. A method for visualizing the sagittal sinus with diotrast is described. 
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ERYTHEMA MULTIFORME EXUDATIVUM: 
STEVENS-JOHNSON SYNDROME 


CARDIOVASCULAR AND CENTRAL NERVOUS SYSTEM INVOLVEMENT 


GRAFTON C. FANnNey, JR., M.D. 
CLEVELAND, OHIO 


ENEWED interest has arisen in the syndrome of severe erythema multi- 

forme, evidenced by many recent case reports’** and several good re- 
views.'~* Most of the eases are reported under the names of erythema multiforme 
exudativum, erythema multiforme bullosum, or Stevens-Johnson disease. The 
clinical and laboratory picture is protean, but the criteria demanded by all are 
multiform skin and mucous membrane lesions, conjunctivitis, and constitutional 
symptoms compatible with an acute infectious disease. The skin lesions vary 
from a few seattered macules to extensive, hemorrhagic bullae. The mucous 
membranes of the mouth, pharynx, larynx, genitalia, and anus may be involved 
in varying degrees. Oral lesions are the most common and usually begin as 
small vesicles which become shallow ulcers, often covered by gray pseudo- 
membranes. The conjunctivitis varies from mild reaction to destruction of the 
eye. Systemic symptoms also vary markedly. The temperature may be normal 
or run a septic course for several weeks. There may be only photophobia and 
sore mouth, or there may be marked malaise and prostration. Many patients 
present signs of atypical pneumonia.® Most patients recover completely, but 
some remain blind,**°°® and fatal cases*-'® have been reported. The syndrome 
seems to be more severe in infants and children. The white cell count varies 
from leucopenia to marked leucocytosis, but there is usually an increase in 
neutrophiles. Blood eultures are sterile, and extensive search for virus etiology 
has been negative. *®?° Drug reactions have been suggested as causative 
faetors* * °° and the disorder occasionally follows vaccination.® Epi- 
demics suggest an infectious origin.*»** Many feel that the syndrome is a 
definite clinical entity. Other observers attempt to separate the cases with 
eatarrhal conjunctivitis from those with purulent conjunctivitis, or to place those 
with bullous or macular lesions into different groups. Etiologie classification 
seems impossible. 

This paper will record five cases, each interesting in itself, each fulfilling the 
eriteria for erythema multiforme exudativum, but sufficiently different to arouse 
doubt as to all being the same clinical entity. They also suggest that the central 
nervous system and the heart may be involved more frequently than is generally 
suspected. 


From the Department of Pediatrics, Western Reserve University School of Medicine, The 
Babies and Childrens Hospital. 
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Case 1.—T. R., a 5-year-old white male child, was admitted on Nov. 19, 1947, to Babies 
and Childrens Hospital of Cleveland with complaints of cough, fever, and sore mouth. Family 
history and past history were irrelevant. Two weeks before admission he developed a hacking 
cough of progressive severity, and two days before admission, he developed an inspiratory 
stridor and a mild conjunctivitis. Temperature rose to 103° F., the cough became productive 
of tenacious sputum, bullous lesions developed in the mouth, and the patient became increas- 
ingly toxic. During the week before admission, he had been hospitalized elsewhere and had 
been treated with large dosages of penicillin, sulfadiazine, and streptomycin without obvious 
benefit. 

On admission the patient was a well-developed and well-nourished boy, appearing acutely 
and seriously ill with temperature of 39.6, pulse 124, respiration 34, and blood pressure 90/60. 
Positive physical findings were limited to skin, mucous membranes, eyes, and lungs. There 
were a few scattered, raised, erythematous lesions on the trunk. Oral mucous membranes were 
covered with large vesicles. Conjunctivae were diffusely inflamed. From the eyes and nose 
drained a large amount of thick, purulent discharge, There was generalized lymphadenopathy 
but the spleen was not palpable. The heart was normal. There were a few rifles at the bases 
of the lungs. 

Repeated urinalyses were negative. Red cell count and hemoglobin were normal. White 
cell count on admission was 15,000 with 76 per cent neutrophiles and 2 per cent eosinophiles. 
This slowly returned to normal. Cold agglutination test was positive 1:1,024. Cultures of 
secretion from the eye grew Staphylococcus aureus. Nose and throat cultures showed pre- 
dominance of fusiform bacillus. Bilateral, patchy, pulmonary infiltration was seen in 
roentgenogram of the chest. 

For the first week the patient continued to appear toxic and seriously ill. The tempera- 
ture spiked daily to 40° C. The skin lesions became more widespread, and then vesicular. 
The vesicles broke to form irislike lesions. The vesicles in the mouth broke down to form 
uleers covered with dirty necrotic membrane. The boy was given penicillin in usual dosage 
and supported with parenteral fluids. By the eleventh hospital day all lesions had cleared 
markedly, he was afebrile, and was discharged. 


Comment.—This ease is typical of most of those reported. The conjunctivitis 
was purulent and cultures grew Staph. aureus. The oral mucous membranes 
were covered with the typical dirty white membrane. The skin lesions were 
multiform and some were vesicular.. There was marked evidence of systemic 
infection but the patient was not precariously ill. White blood count was only 
moderately elevated but there was a marked shift to the left. There was evi- 
dence of pneumonia and cold agglutination test was strongly positive. Etiology 
could not be determined. Recovery was apparently complete. 


Case 2.—D. C., a 7-year-old white girl, was admitted on Jan, 4, 1948, from another 
hospital with a diagnosis of meningitis. Signs of inflammatory reaction were still present in 
the spinal fluid, possibly as result of treatment; cerebral spinal fluid cultures were sterile 
and an etiologic diagnosis was not made. The details of this illness may not be pertinent 
except that she had been treated with penicillin, streptomycin, and sulfadiazine. On the 
eighteenth hospital day she was considered well and ready for discharge when she broke out 
with a generalized, papular rash. This became very marked, even covered the palms and 
soles, and rapidly developed into small vesicles. Within fourteen hours temperature had 
risen to 40° C, she was extremely toxic, the oral mucous membranes were involved with 
numerous small vesicles, and a marked conjunctivitis developed. White blood count was 
15,400 with 90 per cent neutrophiles, Lumbar puncture was negative. The patient had been 
vaccinated one year previously. She had never had varicella. Because of the resemblance of 
her condition to varicella and the presence of an epidemic in the community, she was trans- 
ferred to the contagious division of City Hospital. 
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At City Hospital her condition was thought to be varicella and she was placed in the 
varicella ward. For the next seven days she was seriously ill. The vesicles formed pustules, 
dried on the fifth day, and fell off on the tenth day. New lesions appeared and there were 
various stages at the same time. The vesicles in the mouth coalesced, ruptured, and formed 
ulcerations that were covered by a thick, extensive, gray-white membrane. She complained 
bitterly of a sore mouth and refused to swallow. There was a marked purulent conjunctivitis. 
Temperature spiked to 39° C. daily for seven days and then gradually fell to normal. Oral 
mucous membranes and eyes began to improve about the seventh day and had cleared 
markedly by the tenth day. Examination of chest was normal throughout. White cell count 
rose to 23,000 with 88 per cent neutrophiles but fell to normal before discharge. Lumbar 
puncture was negative. Blood cultures were negative. Cultures from eye grew Staph. aureus. 
She was treated with penicillin and sulfadiazine systemically, and boric acid washes ‘and 
sulfonamide ointment were used locally to eyes. 

By the fifteenth hospital day she seemed to have recovered completely but on the 
seventeenth day she developed a typical case of varicella that ran a normal course. 


Comment.—This case is similar to Case 1. It illustrates the difficulty that 
one may have in diagnosis.° It is also ‘‘typical’’ of most of the case reports in 
that the peripheral involvement paralleled systemie symptoms. 


CasE 3.—G. K., a one-year-old Greek male infant, was admitted on April 16, 1948, with 
complaints of fever, rash, sore mouth, and conjunctivitis. Past history was negative except 
for eczema. He had received a smallpox vaccination on April 8, 1948, and six days later 
developed a generalized rash. The next day fever, restlessness, conjunctivitis, and a sore 
mouth developed, and when these symptoms progressed, hospitalization was recommended. 

Admission physical examination revealed a well-developed, well-nourished infant who 
appeared acutely and seriously ill. Temperature 39° C., pulse 165, respiration 40, blood 
pressure 100/70. He was listless when left alone and extremely irritable when disturbed. 
There was a generalized, confluent, irregular, patchy erythma with raised edges, most marked 
over the extensor surfaces of the extremities. Lymph nodes were generally enlarged. Eyelids 
were swollen and conjunctivae were markedly inflamed but there was no discharge. Mucous 
membranes were fiery red and there were a few ulcerations covered with a gray exudate. 
There were fine rales at the bases of the lungs. Heart rate was fast but tones were of 
good quality. Neck was stiff. 

Urinalyses were negative except for a few hyaline casts. Red blood count and hemo- 
globin were normal. White blood count varied between 20,000 and 35,000 and there was at 
each examination a marked increase in neutrophiles. White blood count was normal on 
discharge. Blood cultures and routine agglutinations were negative. Cold agglutinations 
were positive 1:128. The spinal fluid contained 20 lymphocytes per cubic millimeter but 
sugar, protein, and chlorides were normal. Cultures from throat and eyes grew several 
common organisms. Roentgenogram of the chest was normal. Electrocardiogram showed sinus 
tachycardia and marked increase in P-R interval. These findings persisted on discharge. 

For the first week the patient continued to have high spiking temperatures. He was 
very toxic, extremities were tremorous, and he assumed the position of opisthotonos. The 
heart rate remained rapid and occasionally there was a gallop rhythm. Penicillin, supportive 
parenteral fluids, and boric acid eye washes were used in treatment. Many fine vesicles 
developed over the skin lesions, coalesced, ruptured, and formed a thick scab that could 
easily be peeled off. Improvement was gradual but marked, and he was discharged on the 
seventeenth hospital day entirely well except for slight pigmentation and the persistent elec- 
trocardiagraphic changes. 


Comment.—Erythema multiforme following vaccination is rare.**-** As in 
this case, it is more common with a past history of eezema.*® This patient’s 
conjunctivitis and oral lesions were not very severe. Skin involvement was 
extensive but not serious. Systemic symptoms, however, were very severe, and 
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during the first few days prognosis remained guarded. The listlessness and 
irritability, the meningeal signs, and the opisthotonos suggested central nervous 
system involvement, confirmed by pleocytosis in the spinal fluid. Vaccinia 
encephalitis received consideration but its rarity and the benign course here 
made it appear unlikely. The electrocardiographie changes are interesting, and 
the cardiac involvement was suggested clinically, but the significance is not 
understood. 


Case 4.—E. M., a 12-year-old white girl, was admitted on Feb. 5, 1948, with complaints 
of fever, delirium, and adenitis. Past history and family history were noncontributory. Five 
days before admission the patient developed a sore throat followed by a mild temperature 
elevation and a swelling under the left ear. The next day her temperature rose to 105° F., 
and she became toxic and delirious. The conjunctivae became inflamed, she began to vomit 
frequently, and the mass in the neck became larger. She complained bitterly of a sore 
mouth. Sulfadiazine was begun by the private physician but this was vomited and penicillin 
in beeswax was resorted to without obvious benefit. The acute symptoms persisted and she was 
admitted to another hospital. Physical examination there revealed temperature of 105° F., 
delirium, a hard, egg-shaped mass at the angle of the jaw, conjunctivitis, stomatitis, and a 
seanty macular rash over the trunk. She was treated with penicillin, streptomycin, and 
parenteral fluids. The mass in the neck subsided promptly but she remained seriously ill and 
was referred to the Babies and Childrens Hospital. 

Admission physical examination revealed a large, obese girl who was delirious and 
appeared acutely and seriously ill. Temperature was 40.3 C., pulse 120, respiration 70, and 
blood pressure 105/70. A scanty, pink, macular eruption that blanched on pressure was 
spread over the entire body, including the palms and soles. On the left side of the neck 
extending behind the ear there was a mildly swollen, eechymotic, hard, poorly localized area 
6 by 4em. The eyelids were eechymotic, the conjunctivae were markedly inflamed, but there 
was no discharge. Oral mucous membranes were inflamed and edematous but there were no 
ulcerations or exudate. The heart rate was fast and tones were of poor quality. There were 
frequent fine rales at both bases. 

Admission urinalysis showed a trace of albumin and many leucocytes, and 10 to 12 
leucocytes per high power field in uncentrifuged specimens persisted until discharge. There 
was a transient microscopic hematuria on the eighth day. During the first week the white 
blood count remained around 20,000 with over 80 per cent neutrophiles and a marked shift 
to the left. The count dropped slowly to normal before discharge. There was a slight 
hypochromie anemia. Spinal fluid was normal. Agglutinations for typhoid, paratyphoid, 
dysentery, rickettsia, tularemia, and brucellosis were negative on several occasions. Repeated 
blood, spinal fluid, urine, and stool cultures on various types of media were negative. Intra- 
cerebral and intraperitoneal injections of blood and spinal fluid into guinea pigs and mice 
were negative. Cold agglutinin titer was 1:64, rose to 1:128, and then fell again to 1:64. 
Heterophile titer remained 1:64. No atypical lymphocytes were seen. Cephalin flocculation 
was +4. Serum drawn on the sixteenth hospital day was reported by Dr. Isaac Ruchmann of 
Cincinnati Children’s Hospital to give positive complement-fixation titer for toxoplasmosis. 
For the first few days her temperature spiked to 40° C. daily, then slowly fell to normal. 
During the febrile period the child was toxic, delirious, and seemed precariously ill. The 
respiratory rate remained around 80 and oceasionally a gallop cardiac rhythm was heard. 
Rales persisted. She complained of a sore mouth and of photophobia and vomited almost 
everything offered her. Serum chlorides fell to 84 meq. and serum potassium to 2.8 meq. 
Parenteral fluids served to maintain hydration and slowly brought the electrolytes back to 
normal. With hydration, blood pressure rose to 150/90, but nonprotein nitrogen was normal. 
Roentgenogram of chest revealed accentuation of pulmonary hilar markings; inversion of T 
waves and a prolonged Q-T interval were seen in the electrocardiogram. Malaise and anorexia 
persisted even when her temperature became normal. Skin, eyes, and mucous membrane lesions 
cleared within one week. Some of the skin macules left residual pigmentation. There was 
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never any discharge from eyes, nor any vesicular formation on skin or mucous membranes. 
Blood pressure remained around 150/90 for two weeks but fell to 130/70 shortly before dis- 
charge. Tachycardia persisted and discharge electrocardiogram on the twentieth day still 
showed abnormal T waves. 


Comment.—One might question the diagnosis of erythema multiforme in 
this case, yet criteria for this diagnosis were present. The systemic symptoms 
were out of proportion to the eye, mucous membrane, and skin involvement, and 
there were no bullous or exudative lesions. 


The clinical picture somewhat resembled acute toxoplasmosis® but the high 
white blood count, the complete recovery, and the negative spinal fluid make 
that diagnosis unlikely despite the positive complement fixation test. The value 
of the complement fixation titer in acute toxoplasmosis is apparently not too 
well substantiated.**-* ‘The positive heterophile reaction may have been non- 
specific, even though the clinical picture was compatible with infectious mononu- 
cleosis. The lymphocyte count was always low and no atypical cells were seen. 


The abnormal electrocardiogram was felt to be due to myocarditis or pos- 
sibly to low serum potassium. Clinical condition suggested myocarditis and the 
finding persisted even after the potassium returned to normal. The significance 
of the hypertension was not known but it might be important in view of the 
pathologie findings in the next case. The degree of hypopotassemia resulting 
from the vomiting is also interesting. Our impression had been that lower 
levels often result from vomiting than from diarrhea. 


Case 5.—V. S., a 9-month-old white female infant, was admitted on March 16, 1948, 
for transfusion following hemorrhage from an incised cervical lymph node. Past history was 
irrelevant except for a mild inspiratory stridor noted when the patient was excited, present 
for several months. The present illness had begun five days before admission with fever, 
pharyngitis, vomiting, and an enlarged cervical node. Sulfadiazine was vomited and 
penicillin in oil did not seem to help. The symptoms persisted, the node enlarged, and was 
incised the day before admission. It drained a thin, bloody material, and during the next 
twenty-four hours the patient became very pale, and hospitalization was suggested. 

On admission the patient was a well-developed, well-nourished, pale infant who ap- 
peared acutely and seriously ill. She was extremely irritable when disturbed but listless 
when left alone. Temperature was 40° C., pulse 200, respiration 70. There was a small mass 
at the angle of the left jaw draining a thin, bloody material. Skin and mucous membranes 
were normal. Heart rate was fast and tones were of poor quality. The lungs were clear 
and the rest of the physical examination was negative. Admission hemoglobin was 6 gm. 
with 2.4 million red blood count. Following transfusion the hemoglobin rose to 65 per cent. 
White blood count on admission was 14,000 with 65 per cent neutrophiles and after the trans- 
fusion was 23,000 with 70 per cent neutrophiles. White blood count was normal by the 
eighteenth day. Catheterized urine showed traces of albumin and many epithelial cells. Several 
blood and urine cultures were negative. Routine agglutinations were negative. Spinal fluid 
showed from 15 to 18 lymphocytes on several occasions. Chemical determinations on spinal 
fluid were normal. 

The patient received penicillin and sulfadiazine and was given several transfusions. 
Temperature spiked to 39 to 40° C, for the first fourteen hospital days and the infant re- - 
mained acutely and seriously ill. She was irritable, refused most feedings, and required sup- 
portive parenteral fluids. Respiratory rate remained rapid, and heart tones were of poor 
quality. Within twelve hours after admission she developed a scanty, papular rash over the 
trunk that spread rapidly to involve the extremities. Conjunctivae became inflamed and lids 
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became edematous, but there was no discharge. Oral mucous membranes became red, de- 
nuded, and seemed very painful. On the second day the vagina and urethra became in- 
flamed. The skin was normal by the third hospital day and the eye and mucous membrane 
lesions cleared by the tenth day. The mass in the neck subsided quickly. Roentgenogram 
showed only prominent lung markings. Improvement was gradual and even after the tem- 
perature returned to normal she was very irritable and her pulse rate was rapid. Late in 
the illness her pre-existing stridor became more marked. She was to be discharged on the 
twenty-second day but was laryngoscoped first to ascertain the cause of the stridor. The 
larynx was easily seen and seemed normal, but as the laryngoscope was withdrawn, there 
was apparently cardiac standstill and the infant died suddenly. 

On autopsy aneurysms of the coronary arteries were found. One of these had rup- 
tured, giving a hemopericardium. The microscopic picture was that of periarteritis nodosum. 
The other tissues were normal. This case will be reported in more detail elsewhere.67 


Comment.—aAs in Case 4 the systemie symptoms overshadowed the involve- 
ment of the eyes, mucous membranes, and skin. Again a diagnosis of erythema 
multiforme could be questioned, but the criteria were fulfilled and no other 
diagnosis could be substantiated. The relationship to periarteritis®’*- is not 
known, but a strikingly similar case** is reported that makes coincidence unlikely. 
It has been hypothesized that both could be caused by a virus and both can 
apparently be produced by sensitization to sulfonamide.’®-’* * The extreme 
irritability and the pleocytosis of the spinal fluid is similar to Case 3. 


DISCUSSION 


Cases 4 and 5 had no lesions that could be called exudative or bullous and 
systemic symptoms were out of proportion to the eye, skin, and mucous mem- 
brane involvement. In Cases 1 and 2 the systemic symptoms seemed to parallel 
the other findings but in Case 3 the skin involvement was out of proportion to 
the eye and mucous membrane involvement. This is true of the reported cases 
in which varying degrees and combinations of the signs and symptoms occurred. 
However, they all fulfill the criteria mentioned above. Formerly the group of 
eases ineluded in this syndrome was even larger in that Osler’s erythemas and 
other conditions were included, many of which were found to be lupus erythema- 
tosus or Schénlein-Henoch purpura.” We have no suggestion as to terminology 
or classification but feel that several clinical and etiologic entities may be 
eventually separated from this interesting group of cases. 

Electrocardiograms were performed in two patients and both showed ab- 
normalities. A third ease at necropsy had aneurysms of the coronary arteries. 
These findings suggest that cardiac and vascular involvement is more frequent 
than generally suspected. Keil? stated, however, that the electrocardiogram was 
not significantly altered, and only two other cases*® °° were found with abnormal 
tracings. The abnormalities in our cases may have been nonspecific, but it 
would be interesting if more careful eardiae evaluations could be made. Marked 
fragmentation and degeneration at the myocardium may be found at autopsy.® ® 

Central nervous system involvement is often suggested by the irritability 
and the delirium but there is little supportive laboratory evidence. Two of the 
four patients in whom the spinal fluid was examined had slight pleocytosis. 
Records of spinal fluid examinations were found in six reported cases*-® 5?-** 
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and five of these were normal; the other showed 24 lymphocytes. Post-mortem 
examinations of the brain have revealed little more than edema and conges- 
tion.® 7° 


SUMMARY 


1. Five eases that fulfill the criteria of severe erythema multiforme are re- 


ported. 


2. Brief consideration is given to the variability of the picture and the 


possibility of the syndrome being a clinical entity. 


3. Cardiovascular involvement as well as signs of central nervous system 


disturbance were present in severe cases. Literature on these phases is reviewed. 
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THE DIFFERENTIAL DIAGNOSIS OF RHEUMATIC FEVER AND 
INFECTIONS OF THE CENTRAL NERVOUS SYSTEM 


Henry D. Brarnerp, M.D., anp Maurice Soxotow, M.D. 
San Francisco, Cauir. 


HEUMATIC fever, while classically manifested by fever, arthritis, and 
carditis, frequently appears with none of the major manifestations present, 
or with those manifestations overlooked or misinterpreted. Surprisingly often 
rheumatic fever is diagnosed erroneously as an infection of the central nervous 
system, and less frequently the reverse error is made. It is the purpose of this 
paper to record several instances wherein rheumatic fever was considered to be 
poliomyelitis or meningitis, and to report two cases where meningococeus infec- 
tions were misdiagnosed as rheumatic fever. 

Fever, stiffness of the neck, headache, stiffness of the back, positive Kernig’s 
maneuver, and abnormalities of the sensorium are generally considered cardinal 
signs of such infections of the central nervous system as poliomyelitis or menin- 
gitis. In addition, muscular weakness, especially in association with the signs 
of meningeal irritation, is strongly suggestive of acute anterior poliomyelitis. 
The presence of one or more of these manifestations during the course of rheu- 
matie fever frequently leads to diagnostic error. Conversely, arthritis, purpuric 
rashes, and myocarditis all may occur in meningococcus infections and thereby 
mimie rheumatic fever. 

That rheumatic fever may occasionally present signs suggestive of meningeal 
irritation has been commented upon in the past. Mention was made of the 
necessity of differentiation of acute rheumatic fever from poliomyelitis by 
Cheadle? in 1908 and by MeCrae® in 1925. Rosenberg* noted the occurrences 
of stiffness of the neck in five patients in a series of 1,000 cases of rheumatic 
fever. Hansen® states that four patients with rheumatie fever were among a 
group of 271 patients referred to the University of Minnesota Hospitals with a 
diagnosis of poliomyelitis, and mentions the occasional reverse diagnostic error. 
According to Top,® of 843 patients referred to the Herman Kiefer Hospital as 
having poliomyelitis, twenty-one, or 2.5 per cent, were eventually determined 
to have rheumatic fever. Similarly, at the same hospital, of 2,269 patients re- 
ferred with the diagnosis of meningococcus meningitis, six, or 0.26 per cent, 
were finally diagnosed as suffering from rheumatic fever. In our own wards 
the same situation prevailed, and the mistake was most common during epidemics 
of either poliomyelitis or meningitis. Rarely rheumatic fever may actually in- 
volve the central nervous system to the extent of producing restlessness, delirium, 
psychoses, convulsions, coma, or death, usually associated with hyperpyrexia— 
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the so-called ‘‘cerebral rheumatism.’ Even more rarely, sterile meningitis 
manifested by the signs of meningeal irritation and spinal fluid pleocytosis may 
oecur in the course of rheumatic fever.* In our eases, frank evidence of true 
involvement of the nervous system was lacking. Although the necessity for 
differentiation of rheumatie fever from infections of the central nervous system 
has long been known and the correct diagnosis usually is easily reached, it is 
apparent that this problem is not widely appreciated. 


CASE REPORTS 


Case 1.—D. K. was a 16-year-old white boy. This patient entered the 
hospital complaining of ‘‘ paralysis of the legs’’ for three days. Five weeks 
previously he had suffered from a ‘‘cold’’ with sore throat and stiffness of the 
neck, and had been treated with sulfonamides. He recovered in three days and 
was able to return to work. 

Three days preceding admission he noted general muscular stiffness and 
such extreme pain in his extremities that he was unable to move at all. The 
next day he was able to move his arms but his legs remained ‘‘paralyzed.’’ He 
noted some pain in the hip joints. He was taken to another hospital by auto- 
mobile, and, while attempting to walk, he collapsed. He was referred to the 
Isolation Division with a diagnosis of poliomyelitis. 

Past history revealed that the patient had frequent colds, and had suffered 
from searlet fever at the age of 3 vears and measles at the age of 11 years. 
He denied having had rheumatie fever. 

Physical Examination.—Temperature was 102° F., pulse 90, respiration 22. 
The patient was a well-developed and well-nourished young man who appeared 
moderately ill and was unable to move his legs. A faint macular rash was noted 
over the anterior axillary area and the upper arms. The inguinal nodes were 
enlarged but nontender. The teeth were carious. The throat was slightly red- 
dened. The neck and back were moderately stiff on forward flexion. The 
lungs and heart were normal, as was the abdomen. Local tenderness was noted 
over the right sacroiliac joint. Apparent weakness of flexion and adduction of 
the thighs was present. Spasm was noted in the hamstring and gluteus maximus 
muscles. Sensation was intact. The reflexes were normal. 

Laboratory Examination—Hemoglobin was 85 per cent; red blood cells 
4.5 million per cubic millimeter; white blood cells 12,200 per cubie millimeter; 
neutrophiles 86 per cent; lymphocytes 12 per cent, monocytes 2 per cent. 
Urinalysis was negative except for the slightest possible trace of albumin. Sedi- 
mentation rate was 50 mm. per hour, Wintrobe (corrected). 

Lumbar puncture revealed a clear fluid under normal pressure. This fluid 
contained 5 lymphocytes per cubie millimeter. Total protein content was 69.1 
mg. per cent, glucose was 85 mg. per cent. The Lange gold curve was normal. 
Culture was negative. 

Course.—On the day following admission to the hospital, both wrist joints 
became swollen and tender. Motion of the hip joints was definitely painful, 
and this appeared to be the reason for the patient’s inability to move his legs. 
A soft, systolic murmur appeared at the apex. An electrocardiogram revealed 
flat T waves in Leads T,,2,,. The P-R interval was 0.16 second. Following the 
administration of sodium salicylate the joint manifestations and fever subsided, 
although the murmur persisted. The patient was taken from the hospital by his 
parents against advice on the sixteenth hospital day. 

Comment.—In this patient presumably the apparent muscular weakness 
was really unwillingness to move his lower extremities because of pain. The 
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deep reflexes in the extremities remained normal, however. The diagnosis be- 
came apparent quickly upon the development of frank rheumatic arthritis, a 
systolic murmur, and electrocardiographie abnormality. The elevated spinal 
fluid protein content was unique in our experience. 


Case 2.—C. O. B. was a 17-year-old white boy. This patient was en route 
from Farragut, Idaho, to San Francisco when, during the night of July 24, 1943, 
he complained of severe headache, stiff neck, and slight fever. He was taken 
off the train, hospitalized, and observed for the possibility of meningitis. Spinal 
fluid examination was negative. It was observed, however, that his knees were 
slightly painful and swollen; it was also elicited that three days previously his 
right ankle had become painful and swollen for a day, which condition he had 
attributed to an injury. A month previously he had had a febrile upper re- 
spiratory infection, but had convalesced rapidly. He had had no previous 
rheumatic manifestations. The headache and stiff neck subsided in two days and 
the swelling in his knee largely disappeared. He was then transferred to the 
Naval Hospital, Oakland. 

On admission, Aug. 1, 19438, he was afebrile and complained only of fatigue 
and slight pain in the left knee. Examination was negative except for slight 
tenderness on extreme range of motion and moderate apical systolie murmur 
over the heart with a sinus tachyeardia of 100 per minute. His blood pressure 
was 106/58. His laboratory data revealed a normal urine and blood count. 
The blood sedimentation rate was 23 mm. and the electrocardiogram showed a 
partial heart block with a P-R interval of 0.24 second. 


Course.—The patient rapidly improved on routine treatment with salicy- 
lates so that in four days his joint pains had disappeared. He was afebrile 
throughout his course and after six days his blood sedimentation rate was 10 
mm. and the P-R interval 0.17 second. In six weeks the sedimentation rate had 
dropped to 5 mm. 


Comment.—The oceurrence of stiff neck and headache had led to the errone- 
ous suspicion of central nervous system infection in this patient. The situation 
was clarified by the demonstration of pain on motion in the knee and of partial 
heart block. 


Case 3.—A.S., aged 17 years, male, was admitted to the Naval Hospital, 
Oakland, on Aug. 1, 1944, complaining of stiffness of the neck, weakness, and 
feverishness. A tentative diagnosis of meningitis was made and the patient trans- 
ferred to the infeetious disease service. Examination there was entirely nega- 
tive exeept for drowsiness, a slightly positive Kernig sign, and a somewhat stiff 
neck. The urine and blood Kahn reaction were negative. The white blood cell 
count was 20,350. Spinal fluid examination revealed a normal pressure, a total 
protein of 10 mg. per cent, sugar 66 mg. per cent, a negative colloidal gold curve 
and Kahn reaction, a cell count of 3, and a negative spinal fluid culture. Blood 
culture was negative. The throat culture was positive for Staphylococcus aureus. 
The patient was placed on sulfadiazine with no improvement after six days of 
therapy. At that time agglutination tests were done and were negative, as were 
the roentgenologie examination of the chest and a plain film of the abdomen. 
The blood sedimentation rate was 30 mm. 

On August 9, when seen for the first time by one of the authors, it was 
elicited that he had had a febrile pharyngitis in mid-July, 1944, and that for 
several days prior to the onset of stiffness of the neck he had had aching pains 
in the back and knees which had continued to the present, but were mild and not 
associated with gross changes in the joints. An electrocardiogram was then 
taken and revealed a low T, and T, and diphasie T,. His white blood cell 
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count at this time was 10,880 and the blood sedimentation rate was 31 mm. He 
was placed on full doses of salicylates and by August 15 he was afebrile, had no 
more joint pains, and was much improved. His blood sedimentation rate was 
still 31 mm. but dropped to 22 mm. by August 18 and to 14 mm. by August 21. 
His electrocardiogram at that time showed a normal T, and T,; T, was upright 
but low. 

Comment.—This ease illustrates that manifestations of the central nerv- 
ous system may dominate the clinieal picture and only when joint symptoms 
and evidences of carditis are specifically sought for will the diagnosis be clear. 
In this case the joint manifestations were very slight and led to further study 
only after sulfadiazine was ineffective and spinal fluid studies were negative. 


Case 4.—E. R. was a boy aged 13 years. Three days before entry, after 
seeing a moving picture, the patient felt chilly and noted pains in the low back. 
He felt better on the following two days but the night before admission noted 
a pain in the left leg which progressed from the ankle to the calf to the thigh. 
The pain was described as ‘‘severe and deep.’’ Temperature taken a few hours 
before entry to the hospital was 99° F. Nausea and vomiting occurred a few 
hours preceding hospitalization. The patient was admitted to the Isolation 
Division with the diagnosis of possible poliomyelitis. 

Past history was irrelevant except that the patient had had measles, mumps, 
and whooping cough. He had had a tonsillectomy in 1941. Family history was 
negative. 

Physical Examination Temperature was 102° F., pulse 106, respiration 
28, blood pressure 120/70. 

The patient appeared to be in no acute distress. Slightly enlarged, non- 
tender, inguinal nodes were noted. A mucopurulent postnasal discharge was 
observed. The inferior turbinates were swollen. The neck was not stiff. The 
lungs were clear. The heart was normal in size, P-2 was greater than A-2. No 
murmurs were heard. Spasm of the left psoas and quadriceps was noted on ex- 
tension of the hip and flexion of the knees, respectively. Forward flexion of the 
back was slightly limited. Reflexes were equal and hypoactive. Motor power 
and sensation were normal. 

Laboratory Examination —Hemoglobin was 14 Gm. per cent; red blood 
cells 4,900,000 per eubie millimeter; white blood cells 11,900 per eubie milli- 
meter; neutrophiles 76 per cent; eosinophiles 1 per cent; basophiles 1 per 
cent; lymphocytes 19 per cent; monocytes 3 per cent. Sedimentation rate, 
Wintrobe (corrected) was 46 mm. Urinalysis was negative except for 2 plus 
acetone. An electrocardiogram taken March 24, 1945, showed sinus tachyeardia 
with partial A-V block. The P-R interval was 0.22 second with a eardiae rate 
of 106. 

Course—On the day following entry a presystoliec gallop rhythm was 
noted at the apex. The left knee joint was swollen, very tender, and contained 
fluid. The following day his left wrist became similarly involved. The joint 
symptoms subsided promptly following the administration of sodium salievlate. 
Low-grade fever persisted for one and one-half months. Prolonged auriculo- 
ventricular conduction was noted on serial electrocardiograms over a_ period 
of five months. The sedimentation rate became normal in six months and the 
patient was discharged one month later. 

Comment.—Suspicion of poliomyelitis was aroused by the oceurrence of 
back pain and stiffness as well as muscle spasm in the right leg. The appearance 
subsequently of obvious arthritis and electrocardiographie abnormality in the 
presence of an extremely accelerated sedimentation rate served to establish 
the correct diagnosis. 
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Case 5.—C. K. was a girl aged 914 years. Four days before hospital entry, 
the patient had a mild sore throat. At that time she noted aching pain behind 
the right knee. On the day of entry she also noted pain in the right foot and 
toes and she became febrile. The patient was unable to bear weight on the right 
leg. She had had two episodes of epistaxis during the previous week. She 
entered the Isolation Division with a referral diagnosis of poliomyelitis. 

Family history was negative. Past history revealed that the child had 
been well except for measles, mumps, and otitis media early in childhood. 

Physical Examination.—Temperature was 100.2° F., pulse 90, respiration 
20. Slightly enlarged, nontender, inguinal nodes were noted. There was slight 
injection of the anterior tonsillar pillars. The neck was slightly stiff on forward 
flexion. The heart, lungs, and abdomen were negative. There was slight limita- 
tion of forward flexion of the back. Straight leg-raising was limited to 70 degrees 
bilaterally. The area over the right metatarsaphalangeal joints was hot and 
tender to palpation. No erythema or swelling were noted. Active dorsiflexion of 
the right foot against resistance was apparently weak and produced pain. 
Flexion of the thigh was weaker on the right than on the left. Reflexes were 
equal and active. Sensation was normal. 

Laboratory Examination—Hemoglobin was 13 Gm. per cent; red blood 
cells 4,700,000 per eubie millimeter; white blood cells 9,300 per ecubie milli- 
meter; neutrophiles 54 per cent; lymphocytes 46 per cent; monocytes 2 per 
cent. Sedimentation rate, Wintrobe (corrected) was 22 mm. per hour. Mazzini 
and Kolmer were negative. X-rays of the right foot were normal. Lumbar 
puncture: Pressure 180 mm. of water, 4 cells, glucose 50 mg. per cent, Pandy 
negative, culture sterile. 

Course.—The following day the right ankle joint was strikingly tender and 
swollen. The patient was transferred to another hospital with a diagnosis of 
acute rheumatie fever. The subsequent course was that of rheumatie fever. 

Comment.—The presence of neck and back stiffness, hamstring spasm, and 
apparent weakness of dorsiflexion of the foot caused suspicion of poliomyelitis. 
The reflexes remained normal, however. The advent of frank arthritis and the 
absence of spinal fluid abnormalities were of diagnostic aid. 

Case 6.—J. S., was a girl aged 6 years. The patient had been diagnosed as 
having mild searlet fever on April 19. On April 27 she developed headache and 
slight fever. On the next day her fever rose to 106.5° F. and she was hospitalized 
at another hospital where measles was diagnosed, although the white blood 
count was 16,000 per eubie millimeter. She was given 50,000 units of penicillin 
every three hours because some complication was suspected, and was referred 
to the Isolation Division. 

Family history was irrelevant. The patient’s past history was negative 
except for the occurrence of mumps at the age of 3 years. 

Physical Exramination.—Temperature was 105° F., pulse 110, respiration 25. 

Over the entire body, less dense on the extremities than on the face and 
trunk, were slightly raised, discrete, pink papules 0.5 to 1.0 em. in diameter. 
Dried blood was noted in the right nostril. The gums were spongy and bled 
easily. There were very small white ulcers on the gums and buccal mucosa. 
The tonsils were enlarged and reddened, but no exudate was present. The neck 
was slightly stiff and pain was produced on forward flexion. The lungs were 
clear. The heart was not enlarged. A short systolic murmur was heard over the 
entire precordium. The abdomen was normal. The back was limited in forward 
flexion. Kernig’s sign was questionably positive bilaterally. The extremities 
were normal. The reflexes were equal and active. Motor power and sensation 
were unimpaired. 
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Laboratory Findings—Hemoglobin 92 per cent; red blood cells 4.6 mil- 
lion per eubie millimeter; white blood cells 11,050 per cubic millimeter. Urin- 
alysis: albumin 1 plus acetone trace, 8 to 10 granular casts, 50 white blood cells, 
1 to 3 red blood cells per high dry field. Sedimentation rate was 47 mm. per 
hour, Wintrobe (corrected). Cerebrospinal fluid: normal pressure, 4 red blood 
cells per cubie millimeter, glucose 50 mg. per cent, Pandy negative, protein 25 ° 
mg. per cent, culture negative. An electrocardiogram taken May 14 revealed 
the P-R interval to be at the upper limits of normal for this age and rate. It 
was 0.16 second with a cardiac rate of 95 per minute. 

Course——The rash faded over a period of four days. Salicylates were 
administered. No new joint symptoms developed, but the systolic murmur at the 
apex became louder and more prolonged and was transmitted to the left axilla. 
Low-grade fever persisted for twenty days. The sedimentation rate became 
normal on May 11. The patient was discharged to bed care at home on May 21. 
One month later the patient’s private physician reported that the sedimentation 
rate remained normal, but that a loud systolic murmur was still present. 

Comment.—The occurrence of the signs of meningeal irritation associated 
with a rash led to a tentative diagnosis of meningococcus infection. The proper 
diagnosis was established by the subsequent appearance and persistence of a 
prolonged, widely transmitted, cardiac murmur after the subsidence of fever 
in the absence of a positive blood culture or abnormal spinal fluid. 


Case 7.—C. M. was aged 5 years, a white male child. On the day pre- 
ceding hospital admission the patient complained of pain in his legs. That 
evening he had a short, shaking chill followed by fever. His parents brought 
him to the hospital. 

Past history revealed that the patient had had pertussis at the age of 6 
months, a mild head i injury at the age of 314 years, and measles at the age of 4 
years. 

Physical Examination.—Temperature was 102.8° F., pulse 98, respiration 
25. The child was irritable but did not appear ill. The pharynx was somewhat 
injected and slight submandibular adenopathy was noted. The neck was slightly 
stiff. Examination of the lungs, heart, and abdomen was negative. The back was 
stiff on forward flexion and the patient tended to sit in the tripod position. 
Straight leg-raising was limited bilaterally and Brudzinski’s neck sign was 
positive. 

Laboratory Examination—Hemoglobin was 73 per cent; red blood cells 
3.84 million per cubic millimeter; white blood cells 11,900 per cubic millimeter; 
polymorphonuclears 80 per cent; lymphocytes 20 per cent; sedimentation rate, 
Wintrobe (corrected) was 23 mm. per hour. Urinalsis was negative. Lumbar 
puncture was entirely normal. The patient was considered to have acute rheu- 
matie fever. Two blood cultures taken on the evening of admission were sub- 
sequently reported positive for Neisseria meningitidis, Type I. 

Course.—On the evening of admission the patient developed erythematous 
macules and papules over the extremities and abdomen. Tenderness was noted 
over both ankles, and painful swelling of the metacarpophalangeal joints of the 
first two fingers of each hand appeared. The patient became afebrile on the 
second day. No further skin or joint involvement occurred. A third blood 
culture taken on the fifth day was negative. The patient was given Sulfa- 
merazine for two days before discharge on February 16. 

Comment.—This patient presented a history of pain in his extremities 
without frank joint manifestations. The skin eruption was thought to be ery- 
thema multiforme. In the presence of a normal spinal fluid, central nervous 
system infection seemed excluded. The diagnosis was established only on the 
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demonstration of a positive blood culture. In our experience patients with 
acute meningocoecemia without meningitis have developed manifestations of 
myocarditis which might further cloud the issue. The picture in this patient 
was similar to that in Case 6, who was considered to have rheumatic fever. In 
this patient, the positive blood cultures were diagnostie. 

Case 8*.—L. O. P., a man aged 24, was admitted to the Naval Hospital, 
Oakland, on Feb. 23, 1945. He had had rheumatie fever in April, 1944, 
at the Naval Training Station at Farragut and review of his record indicated 
that the course had been quite typical. On the present admission he had slight 
swelling, redness, and tenderness of the ankles and knees, of four days’ duration. 

Physical Exramination——Temperature 102.6° F., pulse 70. The knees and 
ankles were slightly swollen and tender. The heart was negative. 

Laboratory Examination Complete blood count was normal. Sedimenta- 
tion rate was 24 mm. The electrocardiogram was normal. 

Course—The patient was placed on full doses of salicylates and put to bed 
with a diagnosis of rheumatie fever. On February 24 it was noted that he had 
small, nonraised, painless, purplish areas on his extremities. He felt better and 
his joint pains were minimal; the temperature was 99° F. The eruption was 
interpreted by the dermatologist as being consistent with that seen in rheumatic 
fever. On February 25 a generalized, discrete, mildly erythematous eruption 
was seen, with predilection for the extremities. The lesions varied in diameter 
from 4 to 12 mm. He was afebrile on this day. Beginning on February 26, he 
began to have an intermittent fever to 102° F. and higher. Since a spiking fever 
is definitely unusual in cases of rheumatie fever, he was thoroughly examined 
again. The heart and lungs were normal on repeated examinations, as were the 
electrocardiogram, roentgenologie examination of the chest, and throat cultures. 
Repeated blood cultures also were negative. The electrocardiogram showed a 
low T, and T, on March 12, but no other abnormalities. A Weil-Felix test was 
negative, as were repeated urine examinations, including tests for porphyrin. 
Ageglutination tests and examination of stools remained negative. On March 19 
medication by salicylates was stopped and on the next day the arthritis became 
more prominent with pain and slight swelling of the ankles, toes, left wrist, 
and fingers. The rash had faded somewhat, leaving brown pigmented areas. On 
March 21, the polyarthritis was more severe. The blood sedimentation rate was 
35 mm., the Addis test and urological smear were negative, and a urine culture 
revealed a seanty growth of a slightly hemolytic Staph. awreus. On March 23, 
the patient felt worse, had a temperature of 103° F., and a new crop of macular 
erythematous lesions appeared maximally on arms and legs. He now complained 
of slight headache and on examination his neck was slightly stiff but Kernig and 
Brudzinski signs were negative. He was started on penicillin, 20,000 units 
every two hours. He improved somewhat and within forty-eight hours his tem- 
perature fell to 99.2° F. the rash was fading, and the joint pains were less. A 
bromsulfalein test at this time revealed 30 per cent retention of the dye in an 
hour. Intravenous urograms were negative, as was a tuberculin skin test. On 
March 29, his temperature was 101° F., and he had headache and a stiff neck al- 
though the Kernig sign was negative. A blood culture in broth now revealed 
an organism resembling Micrococcus catarrhalis. The next day the patient was 
irritable, the frontal headaches were worse, but the skin had cleared. A lumbar 
puncture revealed an opalescent fluid under increased pressure without block; 
there were 1,000 cells, all polymorphonuelear, a total protein of 40 mg. per cent, 
sugar 48 mg. per cent, chlorides 693 mg. per cent. On March 31 his cerebral 
symptoms were worse. Spinal fluid smears were negative but showed gram- 


*This case was previously reported by Martin, W. B. and Snell, A. M.: Proc. Staff Meet. 
Mayo Clin. 20: 369, 1945. 
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negative diplococei on culture. He was lethargic, uncooperative, and the neck 
was stiff. The patient was placed on full doses of sulfadiazine and became 
afebrile in twenty-four hours. His recovery was complete and uneventful. 

Comment.—This case reveals the necessity of considering meningococcic 
sepsis in patients with polyarthritis with a high swinging fever that does not 
respond to salicylates. The rash often is confusing because purpuric lesions 
occur in both diseases. This case illustrated the difficulty in obtaining a positive 
culture in meningococcemia despite frequent examinations. The striking re- 
sponse to sulfadiazine in contrast to the indifferent response to penicillin is 
noteworthy and confirms present opinion as to the relative value of the use of 
sulfadiazine in meningococcice infections. 


DISCUSSION 


Although rheumatic fever and infection of the central nervous system may 
occasionally bear considerable mutual resemblance, their differentiation is rarely 
difficult if both possibilities are seriously considered. In most instances, the 
appearance of frank joint involvement will promptly exclude the diagnosis of 
poliomyelitis. Tenderness, swelling, and pain on motion of joints should be 
sought daily. Before joint manifestations are well marked, spasm of muscles in 
the area may mimic that which is commonly seen in poliomyelitis. Similarly, 
unwillingness to move an extremity because of pain may be mistaken for true 
muscular weakness, especially in young children. In association with the muscu- 
lar weakness of poliomyelitis, depression or absence of deep reflexes invariably 
occurs. Depression of deep reflexes in an extremity involved by rheumatic fever 
does not ordinarily occur. The examination of the cerebrospinal fluid will 
settle diagnostic doubt in most instances. With the possible rare exception 
of increased spinal fluid protein, the findings in rheumatic fever are negative. 
The spinal fluid pleocytosis of poliomyelitis, on the other hand, is occasionally 
absent.” Myocarditis, especially as evidenced by abnormalities of the eleetro- 
eardiogram, is of common occurrence in rheumatic fever, but occasionally may 
occur in either poliomyelitis or meningitis." 

The sedimentation rate is rarely elevated to a great degree in poliomyelitis, 
whereas the reverse is generally true of rheumatic fever. Moreover, the relief 
of pain afforded by salicylates in rheumatic fever is uncommonly duplicated in 
poliomyelitis. In the absence of salicylate administration the fever of rheuma- 
tism tends to persist for prolonged periods in many cases. In contrast, the 
fever is almost never elevated for more than a week in poliomyelitis. Indeed, 
the average duration of elevated temperature in hospitalized patients is less than 
one day.” In eases where initial doubt as to the diagnosis exists, repeated 
clinical observation with specifie intent during a short period generally will 
establish the correct nature of the disease. Serial electrocardiograms are often 
of value."* 

Although less frequently confused, the differentiation of rheumatic fever 
from meningococeus infections may be more difficult in those cases where frank 
meningitis develops after a prolonged period of arthritis or develops not at all. 
The intermittent, croplike eruption of the rash of meningocoecemia, usually asso- 
ciated with spiking fever as well as the almost invariable inclusion of petechial 
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elements in the rash, will, as a rule, allow differentiation from erythema mar- 
ginatum. Repeated blood cultures may be necessary on oceasion before the 
meningococcus is recovered. The appearance of frank meningitis associated with 
« purulent spinal fluid whose sugar content is sharply reduced, and from which 
the infecting organism usually may be cultured, is sufficient to dispel all doubt. 
It must be borne in mind, however, that myocarditis frequently occurs in the 
course of meningococcic infections,'® and that eleetrocardiographie abnormalities 
must be viewed critically in the light of the total clinieal picture before being 
accepted as a diagnostic criterion. 
CONCLUSIONS 

1. Stiffness of the neck and/or of the back, a positive Kernig’s sign, and 
muscle spasm may oecur at the onset of rheumatie fever and lead to the erroneous 
diagnosis of poliomyelitis or meningitis. 

2. Lack of movement of an extremity, because the pain of rheumatie arthri- 
tis makes the patient unwilling to move it, may simulate the muscular weakness 
of poliomyelitis. 

3. The appearance of frank, localized involvement of joints, the demonstra- 
tion of a rapid sedimentation rate, the occurrence of myocarditis or dramatic 
response to salicylates are usually of aid in making the diagnosis of rheumatic 
fever. 

4. The oceurrence of spinal fluid abnormalities, the demonstration of de- 
pression or loss of deep reflexes in one or more extremities, the culturing of an 
organism from the blood or spinal fluid, or the appearance of true muscular 
weakness in an extremity are generally exclusive of the diagnosis of rheumatic 
fever. 

5. The total clinical picture with repeated observations usually permits an 
aceurate diagnosis to be made in doubtful cases. 
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THE EMOTIONAL PROBLEMS AND EDUCATION OF HOSPITALIZED 
CHILDREN 


Harotp A. GREENBERG, M.D. 
Cuicaco, IL. 


S A RESULT of studies of emotional problems, nurses and pediatricians are 
becoming increasingly aware of the meaning of children’s maladjust- 
ments, and are learning about the development as well as the recognition and 
treatment of these disturbances. The nurse’s duty today is not, as formerly, 
merely to be concerned with the physical needs of the child. Her education 
has been extended to include training in seeing the child as a total individual, 
realizing’many of his problems, and understanding many of the difficulties 
which puzzled her older colleagues. Today’s pediatric ward is often equipped 
with many devices and staffed by many persons who, twenty years ago, would 
have been considered hygienically unclean and unsafe for the child. Pedia- 
tricians and surgeons are realizing that these new staff members as well as the 
new materials in pediatric wards are as necessary a part of the equipment as 
are the syringes, the medications, and the surgical instruments. 

As to the education of children during their hospitalizaton, very little or- 
ganized teaching was done during past centuries and probably little in this 
century until recent years. Margaret A. Rogers,’ in 1938, reported the results 
of questionnaires from eighty-one children’s hospitals and children‘s depart- 
ments in general hospitals. School work was provided in fifty-three, occupa- 
tional therapy in four, recreational therapy in two, and in twenty-two there 
was no teaching program of any sort reported. 

Actually, in discussing the education of hospitalized children it would seem 
that we need concern ourselves only with the education of children with sub- 
acute or chronic conditions. While it might seem that educating a child dur- 
ing his convalescence from an acute illness may be of benefit in keeping him 
busy, it may a'so produce certain negative feelings about education which might 
remain with him for a long time. 

The subacute and particularly the chronically ill child, on the other hand, 
unquestionably needs education while he is hospitalized. It is just as unwise 
to allow a child, to be inactive during his hospital stay, as it is an adult. Dur- 
ing the recent war we saw how much emphasis was placed upon vocational 
rehabilitation, occupational therapy, and education of soldiers in our Army 
hospitals. 

Since the child of 5 or 6 years and older is ready to spend most of his day 
in school, it would appear that his education should be of major importance 
during his free time in the hospital. When a child approaches th‘s age he is 
ready to be taught and actually needs teaching for its emotional value to him. 
ca the Institute for Juvenile Research, Chicago. 


Abridgment of a paper read at the 26th Anniversary Meeting of the International Coun- 
cil for Exceptional Children, Des Moines, Iowa, April 26, 1948. 
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Edueation is, perhaps, the best sublimation for a child following the tremen- 
dous developmental problems he has handled from birth up to the time he en- 
ters school. All the energies which he has used in working out his feelings 
about himself as well as about the world around him, particularly his parents, 
his siblings, and his playmates, now need expression and engagement in con- 
structive work. The best place for him to learn is in the school, and so his 
pent-up energy is transferred from the persons and objects surrounding him 
and from his curiosity about them into play and on into the text and teaching 
materials of the schoolroom. The teacher, then, becomes a sort of mother to 
him, a person who will help him to grow up and to learn. 

When we discuss the education of the hospitalized child of educable age we 
must understand the differences between bedside teaching and teaching in 
groups in the average schoolroom. Children learn not only because they want 
to please their teacher as well as their parents, but also because of certain com- 
petitive feelings. A child learns not only by reading a book, seeing a black- 
board, or hearing what the teacher has to say, but also by hearing what Johnny 
has to say in the same room on a given topic, and by trying to outdo him. It 
is quite clear, then, that bedside teaching without this competition poses cer- 
tain problems which have to be met and understood by the bedside teacher. 

When a child leaves his home for a hospital, he faces a number of new 
problems. The main one is this leaving the home with all that it implies. Even 
the adolescent who leaves home for a hospital must face the prospect of new 
adults to whom to look for the satisfactions he sought in his parents. ‘‘What 
will these new people be like?’’ the child wonders. ‘‘What will happen at 
home while I am gone?’’ If there are siblings in the home the-child may worry 
that they might make their position more secure and perhaps displace him 
when he returns. He wonders if this leaving the home is, perhaps, a punish- 
ment for having done ‘‘bad’’ things which he supposes some of his acts to be, 
and whether the parents, by requiring hospitalization, are disowning him be- 
eause of minor infractions of home rules which he, in his childish mind, be- 
lieves to be serious? Perhaps his fantasies, because of some anxiety, are vivid 
and destructive, so that he thinks being hospitalized is punishment. There 
seems to be in most children more concern about leaving the home and going 
to a strange environment than concern about the illness itself. The child also 
wonders how he should act toward these new adults, and, depending on how 
he has gotten along with adults prior to his hospitalization, he will face the 
new experience with more or less concern. 

Then there is the disease itself. The child may wonder what will happen. 
‘*How will the disease be treated, and what does it mean? What about the 
other children in other beds? What is wrong with them and why are they 
there?’’ But more important, the child wonders and often expresses his anx- 
iety as to what those children think of him. ‘‘How am I going to get along with 
them?’’ ‘‘Will they like me?’’ Childhood is always a matter of bewilder- 
ment, confusion, testing, concern, and curiosity. Children are always posing 
the problem to themselves of how they will get along in a group and whether 
they will be liked. 
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Experience at the Illinois Hospital-School for crippled children has shown 
that children often go through a testing period for the first several months 
after admission. One boy provocatively wondered on frequent occasions during 
the first ninety days he was there, ‘‘ When do I get expelled from here?’’ When 
the staff, recognizing his acting out ‘in two previous hospital stays, was able to 
be firm and consistent, yet tolerant, kind, warm, and sympathetic with him, he 
became a model patient in the space of about one year. His learning capacity, 
too, improved rapidly with this change. 

Another child, 6 years old, who had never been encouraged to learn be- 
cause her parents considered her to have an almost hopeless outlook, and who 
was, therefore, hindered from developing as she could, appeared upon admis- 
sion to have the mental and emotional development of a 24-year-old child. For 
several months after admission she even regressed to infantile behavior, wetting 
and soiling the bed, and requiring bottle feeding. The staff was quick to 
respond to her needs, accepting this bid for care on a baby’s level, and after a 
few months, with patience and encouragement, this girl began to develop rapidly 
until she reached the emotional development of others of her own age. 

The defenses a child uses when he comes into a new situation are often 
puzzling and bewildering to persons who do not understand the reasons. A 
formerly happy child may become blustering and defiant or sullen and with- 
drawn upon admission to a hospital. 

Obviously, education in this first period of hospitalization is a difficult 
problem. Since it is up to the initiative of the child, a defiant, or sullen and 
withdrawn child will block any effort of the teacher to help him. On the other 
hand, motivation for learning may be strong enough so that a warm, sympa- 
thetic, and understanding teacher may bring the child to accept education in 
the hospital schoolroom or at the bedside while in all other activities he may 
be rebellious or passively withdrawn. To say that nothing can be done for such 
a child would be an error. One of the strongest motivations to learning is the 
teacher, who can establish a good relationship with a child in the somewhat 
neutral surroundings of books, pencils, and papers, while the nurse or physi- 
cian may not be able to get close to him. 

On our ward at the Illinois Neuropsychiatrie Institute the teacher plays a 
very important part in the therapeutic program for psychologically disturbed 
children. Her value is often greater in this relationship than is the teaching 
she provides. Interestingly enough, it seems that improvement in a child’s 
learning is largely dependent upon improvement of the teacher-child rela- 
tionship. 

After the first adjustment has been made, it is important to determine 
whether illness per se has had any effect on the child’s ability to learn. It 
would seem that, except for children with brain injury or disease, the prob- 
lems of educating hospitalized children are mainly psychologic. Of those with 
organic injury of the brain, L. Pierce Clarke* remarked, ‘‘In other words, 
various forms of emotional arrest arising out of the reaction to organic injury 
fail to add impetus to the power of mental functioning; or they may positively 
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interfere with the reception and retention, as well as the use of knowledge.’’ If 
this conheept is correct, and our experience at the Hospital-School seems to 
bear it out, then it is of major importance in educating patients with cerebral 
palsy as well as with other organic diseases of the brain. With regard to the 
treatment of these patients, Clarke noted ‘that they should be treated from a 
total point of view-and he added significantly: ‘‘Concealed and psychological 
factors, too, have an important place—both on their own account and for their 
influence upon the suceess of other approaches.”’ 

The total staff attitude toward children poses another problem. If a child 
is looked upon as an individual at his age level or at least at his optimum emo- 
tional age level, then stress upon his maintaining a mature attitude will help 
him to accept education as he would be expected to do if he were well and at 
home living with his parents. But hospital routines are often rather strange. 
Marion Strauss* remarks, ‘‘Closely associated with this curbing of initiative 
through thwarting is the docility developed by hospital routine and physicians’ 
instructions. Much of the crippled child’s life is cireumseribed by regimen- 
tation imposed upon him. Cooperation with medical authority is applauded ; 
docility is encouraged as necessary to the physical well-being of the child, and 
docility and initiative do not develop in the same soil!’’ It seems obvious, 
therefore, that a routine which requires a docile attitude from the child should 
not at the same time expect from him aggressive, enthusiastic interest in 
learning. The most excellent teacher, able in techniques and personality, can 
do little in such an atmosphere. A child’s motivation is largely the result of 
adult attitudes in his environment, but it is also the result of his competitive- 
ness with other children. Since in bedside teaching particularly and in the 
very small group teaching of many hospitals there is a lack of competition, 
only adult attitudes are left as the primary source of motivation for the child. 
The teacher’s problem in this situation is not only her own, but a staff prob- 
lem as well, and must be discussed on a staff basis just as any other of the 
child’s problems is best handled by group discussion and consultation to work 
out plans and formulate policies for the child. Miss Ingersoll, in her diseus- 
sion of Miss Rogers” paper, points out the need for such conferences to estab- 
lish rapport of all the workers. 

The teacher who works in a hospital should be equipped to accept a kind 
of child different in certain ways from those she sees in the average school- 
room. She should be reasonably stable emotionally, able to accept infantile 
demands as well as passive, withdrawn, and defiant, provocative attitudes on 
the part of otherwise normal children, without being too disturbed. Miss In- 
gersol emphasizes this point by remarking that the teacher should be a ‘‘ well- 
adjusted person who has a knowledge of the expectancies of children at dif- 
ferent age levels and of individual sick children; a person who does not pro- 
ject his own feelings; one who has objectivity of attitude and behavior and 
the ability to see things as they are.’’ This is a very difficult task for even 
the most healthy individual, and it is particularly difficult for the teacher who 
is anxious and easily irritated to be faced with this kind of child. The staff 
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conference, then, becomes a good source of exchange of ideas and a discussion 
of mutual difficulties with children. The staff conference is of further value. 
New teachers, nurses, occupational therapists, ete., often become discouraged 
and feel inadequate when they fail to help children who are entrusted to their 
eare. The opportunity to sit down at a conference table and discuss problems 
of mutual interest is a tremendous relief for these new people as well as an 
opportunity for pooling ideas, and for the formulation of new approaches to 
a child with problems. This technique used by the psychiatrist, psychologist, 
and social worker in our child guidance clinic is used also by the doctor of 
physical medicine—the rather new specialty which has developed in medicine. 
This physician, too, believes in the total approach to the patient and encour- 
ages a mutual exchange of problems and ideas by the staff. There are other 
physicians, however, who are not used to this method because the proper prac- 
tice of medicine requires physicians to make their own decisions, with the 
result that pooling of ideas with nonprofessional persons is difficult. Most 
doctors are, however, responsive to the new ideas, although it sometimes takes 
patience and education on the part of the hospital staff to bring about a 
change of attitude. The development of a new idea such as that of combined 
staff conferences in an old, established, routinized hospital or similar institu- 
tion, is a difficult problem. This is not always the case, but it is true often 
enough to present a problem for those persons working in this type of insti- 
tution when they attempt to make any change which might appear drastic. 
The manner in which one can bring about these changes depends upon one’s 
self, one’s associates, as well as the total staff outlook in the institution. 


SUMMARY 


Most children who are hospitalized with subacute or chronic illnesses 
and are educable in so far as age and intelligence are concerned seem to re- 
quire education as a part of their normal development. The problems involved 
in educating hospitalized children do not, therefore, seem far different from 
those experienced by teachers in the usual classroom. The main difficulties 
arise during the earlier periods of hospitalization when the child is adjust- 
ing to the new group of children and adults, as well as working through his 
anxieties and fantasies regarding his separation from his home. Once the child 
is established in the new group, the problems facing the teacher are, for the 
most part, those of staff attitudes reflected in the children and not basic neuro- 
tie difficulties of the child himself. 

A cursory review of the literature leaves the impression that many of 
the problems involved in educating hospitalized children require considerable 
study. The teacher in a children’s hospital or institution faces problems aris- 
ing from an environment strange not only to the children but also to herself, 
so that she must of necessity use enterprise, courage, and initiative in develop- 
ing new techniques. Study of the various methods to be used and the ob- 
stacles encountered should be a part of every hospital teacher’s plan when she 
begins work in this type of institution. Only by study and research and the 
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reporting of ali the various aspects of teaching subacute and chronically ill 
children can we arrive at a greater understanding as we move toward a more 
healthy attitude on the part of adult hospital personnel toward the child 
patients. 
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Addendum 


Since this paper was read the writer received a publication which he would recom- 
mend to persons interested in the education of hospitalized children: ‘‘ Advancing the 
Edueation of the Hospitalized Child.’’ National Foundation for Infantile Paralysis, 120 
Broadway, New York 5, New York. Publication No. 72. 


Case Reports 


PERITONITIS DUE TO INGESTION OF GLASS CHIPPED FROM 
BABY-FOOD CONTAINER 


JoHN S. Hypr, M.D. 
Cuicago, IL. 


ONSIDERING the prevalent use of food from glass containers, particularly 

for infant feeding, it is surprising that more accidents due to the ingestion 

of glass chips from thése containers are not recorded in the literature. It is 

believed advisable to report the case of a 13-month-old infant who developed 
peritonitis following the ingestion of glass chipped from a baby-food container. 


REPORT OF CASE 


History.—M. D., aged 13 months, was admitted to the West Suburban Hos- 
pital on Aug. 14, 1948, at 2 a.m., with the following history: On the previous 
day he awoke happy and playful. At 8:30 a.m. he began to scream, assumed a 
doubled-up position, and vomited. The pain in the abdomen apparently became 
worse on moving the patient or by palpation of the abdomen. <A physician was 
consulted by telephone at 11:30 a.m. beeause there was no spontaneous relief of 
the symptoms and the child had vomited several times. Two teaspoons of milk 
of magnesia were prescribed and given without apparent benefit. The patient 
was restless and irritable. The mother had given six enemas between 9 a.m. and 
2 p.m. for ‘‘stomachache.’’ With the return of the last enema there was approxi- 
mately one tablespoonful of clots of bright red blood. The stools had been soft 
brown during the preceding week. At 3 p.m. it was noted that the infant had 
a fever of 101° I. per rectum. Another doctor was telephoned at that time and 
he suggested that the blood might have resulted from too many enemas and 
advised that the infant have nothing by mouth for five hours and then be allowed 
to have 2 ounces of milk. At 10:30 p.m. the latter physician’s associate called at 
the home and found that the abdomen presented marked tenderness and no bowel 
sounds could be heard. Because of the marked abdominal pain, marked tender- 
ness of the abdomen, and the history of clotted blood in the stool, a tentative 
diagnosis of intussusception was made and the patient was hospitalized. 

Hospital Course.—Forty-five minutes after admission, anesthesia was in- 
duced with ether and the abdomen was explored through a right paramedian in- 
cision. The small bowel was markedly distended with gas. There was a moder- 
ate, thin, cloudy, seropurulent exudate free in the peritoneal cavity. No intus- 
susception was located. The appendix was covered with a shaggy, grayish-white 
exudate, as was the adjacent gut, including the cecum and terminal ileum. Rou- 
tine appendectomy was performed and ligation was made with purse-string 
suture of the stump. The abdomen was closed without drainage. 

The child’s postoperative course was stormy because of the peritonitis ob- 
served at surgery. Penicillin, crystalline G, 30,000 units intramuscularly every 
three hours and sodium sulfathiazole 2.5 Gm. daily in intravenous fluids were 
given. When the patient failed to respond to this therapy thirty-six hours after 
surgery, in addition, he was given streptomycin 0.4 Gm. every eight hours. 


From the Department of Pediatrics, University of Illinois College of Medicine and the 
Pediatric Service of the West Suburban Hospital. 
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Wangensteen suction was necessary because of vomiting and continued disten- 
tion. During the first twelve hours the material aspirated contained partially 
digested blood in moderate amount from the stomach. 

At 10 a.m. and 4 p.m. on Aug. 15, 1948, the patient passed moderate amounts 
of hard-formed stools with streaks of bright red blood. Rectal examination at 
5 p.m. revealed a small amount of light brown stool containing flecks of blood | 
with a sliver of glass 27 mm. long, sharply pointed, in it. The piece of glass 
resembled that which might have been chipped off the rim of a glass container 
which contained baby food. It was suggested to the mother that she attempt to 
locate the bottle which was chipped. The following day, the mother returned 
with a glass container about one-third filled with puréed apricots which had a 
defeet on the rim which the glass chip fitted perfectly. The mother then gave 
the history of opening the jar and feeding the infant material from this con- 
tainer at 6 p.w. on Aug. 12, 1948. There was no gagging or choking at that time. 


Fig. 1.—Photograph of glass container with chipped rim and corresponding glass fragment 
which had been ingested by 13-month-old infant. 


An x-ray film of the abdomen taken on Aug. 14, 1948, failed to reveal the 
piece of glass as radio-opaque. The temperature rose to 102° F. on the second 
hospital day and gradually returned to normal by the fifth postoperative day. 
The bowel sounds returned and distention subsided on August 17. At that time 
Levine tube aspiration and intravenous fluids with sulfathiazole were discon- 
tinued. Penicillin and streptomycin were continued through August 20. The 
remainder of the hospital course was not remarkable. 

Tissue Report.—Gross description of the specimen consisted of an appendix 
measuring 40 x 5 mm. The serosa was grayish-white; in areas it was shaggy. 
The mucosa was white. Microscopie findings revealed that the glands were 
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numerous. The mucosa contained eosinophiles. Lymph follicles were numerous 
with active germinal centers. The serosa was covered with a thick layer of fibrin 
with numerous polymorphonuclear neutrophiles and round cells. The adjacent 
muscularis was infiltrated with similar cells. Pathologie diagnosis was follicular 
hyperplasia with severe periappendicitis. 

The history, abdominal findings at surgery, the postoperative course, the 
pathologic examination of the appendix, and the recovery of the glass foreign 
body indicate that the patient developed peritonitis secondary to perforation of 
the bowel by a glass fragment from a baby food container. No evidence of pri- 
mary appendicitis was observed. 


Fig. 2.—Photomicrograph of appendix showing follicular hyperplasia and severe periappendicitis. 


DISCUSSION 

The history of the accident was not obtained until after the passage of the 
piece of glass from the rectum following surgical intervention. ‘This patient 
presented features which made an accurate diagnosis difficult. According to 
Ladd and Gross, appendicitis is quite rare in the first year of life, and is infre- 
quently found in the second year, but from then on it becomes common.' The 
history and physical findings in this case led the surgeons to consider the pre- 
operative diagnosis of intussusception. Steele* presented two cases of medias- 
tinitis which followed the ingestion of glass in baby food from containers from 
which glass had been chipped when the containers were opened. It is probable 
that the glass fragments from the containers result from improper exertion of 
foree at one particular point in prying the covers off the vacuum-packed glass 
containers. Careful prying of the lid from these containers at more than one 
point and inspection of the jar rims by the mother after opening them are recom- 
mended as safety measures. 
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The type of chip which fragments from the rim of a glass container tends 
to have sharp edges and points which may result in perforation of the gastro- 
intestinal tract at any level. The presence of this type of foreign body as the 
cause of bleeding through the mouth or anus or of signs of mediastinitis or peri- 
tonitis should be considered. Residual defects in the baby food or other con- 
tainers should be sought in an attempt to rule out this possibility. 


SUMMARY 


A case of peritonitis in an infant resulting from perforation of the bowel 
by a glass fragment from a baby-food container is reported. When hemorrhage 
from the gastrointestinal tract is a presenting symptom, accidental ingestion of 
a sharp chip from the rim of a glass container should be considered as an 
etiologie possibility. Safety measures preventing this type of accident are em- 
phasized. 
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HYCODAN (DIHYDROCODEINONE) POISONING 


COMPLETE RECOVERY FOLLOWING AN INITIAL CoMA OF FIFTEEN Hours IN A 
THREE-YEAR-OLD CHILD 


Henry Rascorr, M.D., BERNARD REDNER, M.D., AND SAMUEL WEINBERG, M.D. 
BROOKLYN, N. Y. 


A N EXAMINATION of the literature fails to reveal any reports of Hyecodan 
Bitartrate poisoning. This product, a bitartrate salt of dihydrocodeinone, 
was introduced in this country in 1942 from Germany, where it had been used 
under the name of Digodid. Several reports have appeared in the American 
literature in which it has been described as being a more ‘‘active analgesic and 
cough sedative than codeine, but a less active one than morphine.’” 
The following is a case report of a 3-year-old infant admitted to the Beth 
El Hospital in a state of coma which persisted for fifteen hours, and was asso- 
ciated with marked hyperglucemia, glycosuria, and acetonuria. 


CASE REPORT 


H. G., a white male child, aged 3 years and weighing 41 pounds, was ad- 
mitted to the pediatric service at noon on May 15, 1948, in an unconscious state. 

The child had taken his usual 10 a.m. milk, at which time the mother noticed 
that the boy appeared tired and he was put to bed. About forty minutes later 
she heard the child sighing deeply. The mother attempted to arouse him but 
finding that he did not respond she brought him to the hospital where he was 
admitted through the emergency room. 

On admission the child was found to be in a deep coma and unresponsive 
to external stimuli. He was markedly cyanotic with the respiratory rate two 
to three breaths per minute. No ecchymosis, hematoma, petechiae, or injury 
were noticed on the surface of the body. The fontanels were closed, and no 
masses were palpable or visible on the skull. The pupils were pin-point and ap- 
parently did not react to light. The cunjunctivae and sclerae were clear. The 
pharynx, tongue, and mucous membranes of the mouth were normal. The neck 
was supple with no rigidity or limitation of motion. There were no palpable 
cervical glands. 

The chest showed very little expansion bilaterally, but was normal to per- 
cussion and auscultation. No rales or adventitious sounds were heard. The 
heart sounds were regular, of good quality, and the rate was 70 beats per minute. 
The blood pressure was 126/56 mm. mercury. The abdomen was soft with no 
palpable masses present; the liver and spleen were not enlarged. The external 
genitalia were normal and both testes were present in the scrotum. The child 
displayed a complete aflexia. Kernig, Babinski, and Brudzinski signs were not 
elicited. 

The impression at this time was that the patient was possibly suffering from 
a poisoning. He was given emergency treatment consisting of artificial respira- 
tion, oxygen inhalation by mask, and gastric lavage. The returns from the 
lavage consisted of a pinkish fluid which, upon later examination, proved to 
contain picrate of codeine. The child was also given stimulation therapy con- 
sisting of hypodermic injections of caffeine sodium benzoate (1% e.c.) and 5 
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minims of adrenalin. In the meantime the mother was questioned rather care- 
fully regarding the possibility of the child’s access to poisons. It was then 
learned that on the morning of admission the child had been playing with a 
bottle containing the undiluted mixture of the Syrup of Hycodan Bitartrate 
which had been prescribed for an older member of the family. Two and one-half 
ounces of the original 3 ounces were missing from the bottle. 

Meanwhile laboratory reports were being received. A catheterized specimen 
of urine revealed the presence of 4 plus sugar, 4 plus acetone, specific gravity 
of 1.020, negative albumin, and no easts or blood cells. The blood count showed 
a hemoglobin of 71 per cent, 3.7 million red blood cells, 20,000 white blood 
cells, of which 43 per cent were polymorphonuclear cells. The blood sugar and 
urea were 400 mg. and 15.7 mg., respectively, and carbon-dioxide combining 
power was 45 volumes per cent. The spinal fluid was found to be clear under 
normal pressure. No increase of cell protein or chloride but a sugar of 133 
mg. per cent was noted. The culture and smear were subsequently reported as 
negative for organisms. A blood eulture taken on admission was reported to 
be negative after forty-eight hours. A portable x-ray examination of the chest 
showed no evidence of parenchymal infiltration or pleural involvement. 

Two hours after admission the child’s condition had not changed materially. 
Gastric lavage was repeated with several ounces of the ‘‘universal antidote’’ 
consisting of one part of tannic acid, one part of magnesium oxide, 2 parts of 
chareoal being added. In view of the slow and shallow respirations %59 grain 
of atropine sulfate was given by hypodermic injection. Within one-half hour 
the temperature rose to 103° F., the facies became flushed, and the respirations 
grew quite rapid. At this time the child began to twitch slightly, although no 
gross convulsive seizures were noted. The child was given 50,000 units of peni- 
cillin every three hours. A continuous intravenous infusion of normal saline 
solution was started. 

A blood sugar determination taken three hours after admission was 181 mg. 
per cent of blood, the urine still showed 4 plus sugar and 4 plus acetone. Six 
hours after admission the blood sugar was 96 mg., but there was still 2 plus 
sugar and 4 plus acetone in the urine. The child was still comatose and breath- 
ing heavy. A solution of 5 per cent glucose in saline was substituted for the 
original saline fluid used in the venoclysis. Also 10 ¢.c. of Betalin and 250 mg. 
of ascorbie acid were added to the solution. 

Fifteen hours after admission the child began to respond. His respirations 
at that time were 28 per minute, the pulse was irregular and bounding, but the 
color was still poor. Gradually the child became more alert. The pupils began 
to dilate and react to light and accommodation. The improvement was progres- 
sive and the next day the child responded coherently. The following day the 
child returned to a normal state of well-being. 

On the fourth hospital day he developed signs of a broncho-pneumonia 
which were confirmed by x-ray. The penicillin therapy was continued and 
within seventy-two hours all signs of the pulmonary involvement had disap- 
peared. Nine days after admission the patient was discharged from the hos- 
pital in apparently good condition. 

Further laboratory data taken after the initial emergency tests were: 
cephalin flocculation 1 plus after eighteen hours, zine turbidity 7 units, Wasser- 
mann negative, glucose tolerance curve (third hospital day) was within normal 
limits. The urine examination on the second day after admission still revealed 
4 plus acetone, negative to sugar. Subsequent examinations of the urine were 
completely negative. An electrocardiogram taken on the fifth day of illness 
revealed a sinus tachyeardia with well-marked sinus arrhythmia, but there were 
no abnormalities suggestive of myocardial changes. 
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COMMENT 


Careful history taking in cases of poisoning is essential. It was only after 
one-half hour of close questioning of the family that the mother volunteered the 
information that the child had been playing with the Hycodan mixture. This 
again brings to the fore the necessity of warning parents of the inherent dangers 
in leaving opiate-containing drugs within the reach of children. 

In view of the hyperglycemia and 4 plus glucose and acetone in the urine 
we thought that we might be dealing with a dual condition of diabetes mellitus 
plus poisoning, and the question of insulin therapy was considered. But treat- 
ment of a possible diabetic condition was held in abeyance until the results of 
the carbon-dioxide combining power was reported. When this was found to be 
45 volumes per cent, and the repeat blood sugar 181 mg., we felt that the 
disturbance in carbohydrate metabolism was secondary to the toxie effects of 
the drug. 

SUMMARY AND CONCLUSIONS 


An overdosage of Hycodan Bitartrate taken accidentally by a child pro- 
duced a clinical picture similar to that found in morphine poisoning. Hyper- 
glycemia with glycosuria and acetonuria were part of this clinical entity. Al- 
though the child was unconscious for fifteen hours, ultimate complete recovery 
was obtained. 
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FATAL HOMOLOGOUS SERUM HEPATITIS IN A YOUNG INFANT 
Case Report Necropsy STupIEs 


Epwarp C. H. Scumipt, Px#.D., M.D., ANp CarRLeton H. M.D. 
Kansas Crry, Mo. 


EPORTS of fatal homologous serum hepatitis occurring in infants are ex- 

tremely rare. A case of hepatitis in a 10-month-old girl seventy-one days 
after the administration of measles convalescent serum was reported in England 
in 1943." Homologous serum hepatitis occurring in a 344-month-old baby boy 
sixty-one to 101 days after multiple whole blood transfusions for neonatal 
anemia, with fatal termination, was reported by Wood and Black Bruyn® 
traced a fatal case of hepatitis, in a 15-week-old male infant, which he believed 
to have resulted from multiple transfusions of whole blood for the treatment 
of erythroblastosis sixty to 100 days before the onset of the disease. These were 
the only instances found in the literature; therefore, this case with necropsy 
studies should be worthy of record. 


CASE REPORT 


This white male infant was born at term without difficulty on Jan. 30, 1948, 
following an uneventful pregnancy. The father and mother gave no history of 
any illnesses prior to, during, or after pregnancy. The child was breast fed 


with supplemental feedings started on the seventh day when he left the 
hospital. Shortly after going home the child developed impetigo of the abdomen 
and toes which was treated with a mercury ointment and cleared rapidly. About 
this time the child became constipated and was given enemas aa prune juice 
without effect and finally Castoria, which produced a curdy stool. Several days 
following this episode he began to have foamy green liquid stools which were 
often bloody and were frequently nine to twelve per day in number. Oceasion- 
ally vomiting and regurgitation of food was noted by the parents. On the nine- 
teenth day of life the patient was seen by a physician who put him on a diet 
of weak tea and dextro-maltose pectin agar, as much as tolerated. Two days 
following that he refused all food and vomited the fluids taken. At this time 
fourteen watery stools were noted in one day. He was then admitted to another 
hospital where he was found to be dehydrated and acidotie and was treated with 
intravenous fluids, parenteral liver, and supplementary vitamins. Between Feb- 
ruary 20 and February 24 he received two transfusions of whole blood of 50 ¢.c. 
each, and three 75 ¢.e. pooled plasma infusions. Laboratory examination during 
this time showed a red blood count of 3,210,000 with a hemoglobin of 69 per cent, 
and white blood count of 8,800 with polymorphonuclear leucocytes 56 per cent, 
lymphoeytes 42 per cent, monocytes 1 per cent, and eosinophiles one per cent. 
The admission carbon-dioxide combining power was 29 volumes per cent and the 
nonprotein nitrogen was 32.6 mg. per cent. The child improved rapidly and 
was discharged from the hospital on February 29. 

The child was first seen in the elinie at Children’s Merey Hospital on 
March 29, 1948. The parents stated that the baby had been crying apparently 
without cause, as he did not appear ill. The physical examination was not 
remarkable and a change of formula apparently corrected the difficulty as he 

From the Department of Pathology, St. Luke's Hospital, and Children’s Mercy Hospital, 
Kansas City. 

226 


SCHMIDT AND LEE: FATAL HOMOLOGOUS SERUM HEPATITIS 227 


did not appear in the elinie again until April 30, 1948. At this time the parents 
complained that the child had a mild diarrhea and fever. Physical examination 
revealed a well-developed and well-nourished white male infant who appeared 
to be in mild distress with a questionably tense, nontender abdomen in which no 
masses could be palpated. The ears, skin, throat, and sclerae were clear, and 
the rectal temperature was 101.4° F. The child was given symptomatic treat- 
ment including iron and supplementary vitamins, A, D, and C. The diarrhea 
had subsided by the second hospital day and the temperature remained around 
99° F. rectally throughout the remainder of the hospital stay. 

X-ray examination of the chest showed that the lung fields were clear and 
the heart was of a transverse type with slight widening of the mediastinal 
shadows. The blood picture showed 3,310,000 red blood cells with a hemoglobin 
of 65 per cent (10 Gm. per 100 ¢.c.). The white cell count was 8,000 with 
13 per cent polymorphonuclear leucocytes, 84 per cent lymphocytes, 2 per cent 
monocytes, and 1 per cent basophiles. Urinalysis revealed a specific gravity of 
1.004 with rare white blood cells and oceasional epithelial cells. The tests for 
albumin and sugar were negative. The child continued to improve and was 
dismissed from the hospital on the sixth day. It is interesting to note that on 
the day before dismissal and the day of dismissal he was seen by almost the 
entire resident staff and two visiting pediatricians, none of whom noted jaundice. 

Late in the morning of the day after discharge from the hospital, the mother 
brought the infant to the outpatient department complaining that he had been 
quite fussy since shortly after arriving home. The external appearance of the 
child had changed markedly in the twenty-three-hour period since discharge. 
Intense jaundice was seen in both the skin and sclera. The neck was stiff and the 
upper extremities were rigid. Examination of the chest and throat revealed 
no abnormalities. A diagnosis of meningitis was made and the infant was re- 
admitted to the hospital. A lumbar spinal tap showed no increase in pressure, 
and clear fluid with 5 white blood cells and 54 red blood cells per cubic millimeter 
was obtained. On the same specimen a sugar of only 18.9 mg. per cent was 
found. Smears and cultures did not reveal any organisms and the Pandy test 
was negative. The white blood count had shifted since the first admission so 
that the total white blood count was now 10,700 with 86 per cent polymorphonu- 
clear leucocytes and 14 per cent lymphocytes. A soft, formed, yellow stool, 
passed shortly after admission, was negative for bile. 

The condition of the child gradually became worse. Convulsions and opis- 
thotonos developed. Eight hours after admission he began to vomit bloody mate- 
rial and pass small quantities of bloody stools. The highest temperature re- 
corded was 101.2° F. rectally. Despite supportive therapy including intravenous 
sodium sulfadiazine, penicillin, streptomycin, vitamin K, and oxygen, he died 
eighteen hours after readmission to the hospital. 

Autopsy.—tThe autopsy was performed four hours after death and a sum- 
mary of the pertintent findings follows. The body was that of a well-developed, 
well-nourished, 3-month-old male infant measuring 58 em. in length and weigh- 
ing 4.6 kg. A moderate jaundice was present and the sclerae were yellow. The 
peritoneal surfaces were dry and the large intestine moderately distended with 
gas. The liver edge was well above the costal margin. The liver was slightly 
flattened, rather firm, and weighed only 60 grams, being approximately one-half 
the normal size for an infant of this age. The capsule was smooth. The cut 
section of the liver was quite pale in areas and where the liver lobules could be 
distinguished the centers were dark and the peripheral portions pale gray to 
almost white in color. The right lobe was mottled greenish-brown with loss of 
the lobular pattern over most of its surface. The gall bladder contained approxi- 
mately 10 ¢.c. of clear mucoid fluid. The mucosa was white. The bile ducts 
were patent and were lined by white mucosa without any trace of bile staining. 


2 
2 


228 THE JOURNAL OF PEDIATRICS 


The spleen was approximately twice normal size, weighing 25 grams, and had 
a tense capsule. On section the parenchyma was red and the Malpighian foci 
could not be distinguished clearly. 

The esophagus was distended with reddish-brown material and bloody fluid. 
On the posterior mucosal surface of the lower end, numerous petechial hemor- 
rhages were seen. The stomach was dilated with semi-fluid material similar to 
that seen in the esophagus. The remainder of the intestinal tract contained seat- 
tered masses of black material but the small intestine was not distended. Despite 
the history of bloody stools, no point of bleeding could be found in either the 
colon or rectum, although a moderate quantity of gas was present. 

The kidneys together weighed 50 grams. The cut section was quite pale 
and everted. The boundry zones were distinct and the cortices slightly thicker 
than normal. No gross bile staining was encountered. 

Examination of the cranial contents showed yellow stained meninges. The 
brain was pale and weighed 650 grams. The nuclei were not bile stained. The 
choroid plexi were delicate and surrounded by clear cerebrospinal fluid. 

The heart weighed 32 grams. Beneath the epicardium, inferior to the 
auriculoventricular septum, over the left ventricle, were four minute hemor- 
rhages. Several fine, hard granulations were found along the edge of the mitral 
valve measuring 1 to 4 mm. in diameter. 

Each lung weighed 37 grams and was pink and air-containing with seattered 
petechial hemorrhages. 

The thymus weighed 22 grams. 


Fig. 1.—Cross section through the greatest diameters of the spleen and liver to show 
the small size of the liver and the enlarged spleen. The white mucosa of the gall bladder can 
be seen at the right. 


Microscopic Exramination.—Sections through the liver showed extensive de- 
truction of the parenchymal cells so that the lobular pattern was obscured. The 
central veins were widely dilated or collapsed and frequently surrounded by 
clusters of red blood cells or masses of golden brown pigment. The sinusoidal 
pattern was lost, but some of the sinusoids were distinct, widened, and appeared 
to have degenerating liver cells attached to the stromal remnants. The bile ducts 
had proliferated most remarkably. In certain areas masses of apparently pro- 
liferating bile duct epithelium could be seen in clusters of twelve to twenty cells 
without any discernible lumen. These dense areas of proliferation seemed to be 
located in the periportal spaces. Many types of atypical liver cells were seen, 
~anging from mere shadowy cell structures to very large cells in which pink 
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Fig. 2.—The liver shows marked proliferation of bile ducts and widespread destruction of 
liver cells. The clusters of hyperchromatic nuclei in the lower right probably represent foci 
of hemopoiesis. Low power. 


Fig. 3.—A cluster of cells in the liver with dark staining nuclei. The cells in the center 
appear to be a focus of hemopoiesis, while others probably represent regenerating liver cells. 
Cellular debris is present in many of the macrophages. High power. 
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staining cytoplasm and very dark nuclei were present. Many of these seemed 
to be forming open clefts completely detached from other cells. Groups of cells 
were hyalinized and stained uniformly with eosin. In these no nuclei could be 
found. Seattered in an irregular pattern there were clusters of cells with hyper- 
chromatie nuclei, some of which were irregular and others of which had uniform, 
round, small nuclei. With the Giemsa stained preparations, these latter cells 
appeared to be nucleated red blood cells. Sections from different portions of the 
liver showed the same characteristics. 

The kidneys showed tubular degeneration with marked vacuolization and 
swelling of the cells lining the proximal convoluted tubules, so that the lumena 
were practically obliterated by uniform red staining granular material. The 
blood vessels were widely dilated. An occasional hyaline cast was seen in the 
collecting tubules. 

In seattered areas throughout the lungs the alveolar walls were thickened 
and in many alveoli small collections of monocytes were present. In other areas 
there were minute hemorrhages into the alveolar walls and occasional breaking 
into the alveolar spaces. 

The pulp of the spleen was filled with red blood cells and the reticulo- 
endothelial cells were increased. Small foci of hemopoiesis were also present. A 
lymph node showed widely dilated sinusoids. Sections through the bone marrow 
of the sternum, rib, and vertebrae were hyperplastic as indicated by the marked 
cellularity and hemopoietic activity. 

Slight degenerative changes were present in the ganglion cells of the brain. 


DISCUSSION 


The anatomie findings in this child were similar to those described by 
Lucké* ° in a study of fatal hepatitis occurring in the United States Army 
in the epidemics of 1942 to 1945, as well as those described in many adult eases 
of fatal homologous serum hepatitis. 

The massive destruction of the liver parenchyma with proliferation of the 
bile duets is characteristic of the acute phase of the disease. The nephrosis, 
multiple petechiae, and gastrointestinal hemorrhage seem to substantiate this 
diagnosis, Furthermore, the administration of pooled plasma three times and 
whole blood on two oceasions seventy-three and seventy-seven days before death 
provide an adequate incubation period for homologous serum hepatitis to de- 
velop. The ineubation period is usually between sixty and one hundred 
thirty-five days with an average of about 100 days. The mild prodromal gastro- 
intestinal symptoms are also frequently seen in this disease. 

In addition to the rarity of this disease in infants, two other factors add to 
the interest of this ease. The first is the mild prodromal stage of the illness, a 
minor gastrointestinal disturbance with recovery, which gave no indication of 
the destruction of the liver which must have been present when the infant was 
discharged from the hospital. The second is the sudden onset of jaundice and 
prostration as the ieterie and terminal phases of the illness. In the three other 
reported eases the infants appeared to be doing quite well until shortly before 
death, which oceurred suddenly and unexpectedly. In adults the beginning of 
the terminal phase is usually abrupt, but the transition most frequently oceurs 
more than one week prior to death. 


SUMMARY 

A ease of fatal homologous serum hepatitis oceurring in a 3-month-old in- 
fant seventy-three to seventy-seven days following the administration of whole 
blood and pooled plasma is reported. The symptoms of the prodromal period 
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were gastrointestinal in type with diarrhea and vomiting but without jaundice. 

The terminal stage was sudden in onset with jaundice, multiple hemorrhages, 

and central nervous systems manifestations. 
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Case 1. Poliomyelitis and Acute Salicylism 


Dr. Ropert S. Ety (Fellow in Pediatries).—The first case for discussion is 
that of a 20-month-old female infant, who was admitted with complaints of 
irritability, fever, and listlessness present five days prior to admission. Shortly 
after the onset of the fever, the child complained of pain in the legs, particularly 
when they were moved about by the parents. On the second day of the illness, 
consultation with the private physician revealed evidence of fever and an in- 
flamed throat. Several medications were prescribed by the physician, the nature 
of which was unknown to the parents. Under treatment with the prescribed 
medieations the child became afebrile. However, lethargy and occasional vomit- 
ing, followed by refusal of food and liquids, developed. The medications were 
continued up to the day of admission. One day before admission the child began 
to breathe very deeply and rapidly. The physician, who was again consulted, 
administered penicillin, oxygen, and carbon dioxide without benefit. The child 
was admitted to the hospital on the fifth day of illness in an acutely ill and 
moderately dehydrated condition. Her respirations were 32, deep, and pause- 
less. The temperature was normal, the pulse 140 per minute, Apathy, general 
weakness, and decreased deep reflexes were present. No stiffness of the neck, 
back, or lower extremities was noted. 

The hematocrit was 40 per cent, the total white blood count was 8,500 per 
cubie millimeter, with a relative neutrophilia. The initial urine specimen was 
alkaline, gave a positive acetone and a positive diacetie reaction. Boiling of the 
urine, however, revealed persistence of the diacetie acid test. Accordingly, a 
blood sample was taken for the salicylate level. This was found to be 300 ug. 
per 100 e.c. The blood pH was 7.38; the earbon-dioxide combining power was 
66 volumes per cent. Spinal fluid examination revealed 11 mononuclear cells 


only. 

Continuous intravenous fluids consisting of sodium lactate and glucose were 
administered promptly. While the semistuporous condition, apathy, and general 
weakness persisted throughout the next thirty hours, the respirations became 
progressively more normal in rate and rhythm. However, shortly thereafter 
weakness became evident in the right lower facial muscles, the quadriceps of 
both legs, the extensors and flexors of the neck, and in the abdominal muscles. 
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The respirations, which had previously returned to an essentially normal rate 
and rhythm, now became irregular in depth and rate, asymmetrical in rhythm, 
and somewhat paradoxical in type, necessitating the use of the Drinker respira- 
tor. Very shortly thereafter, in spite of continuous oxygen therapy, cyanosis, 
tachyeardia, and pulmonary edema developed. Death occurred on the third day 
of hospitalization. 


Dr. C. Harrison Snyper (Assistant Professor of Pediatries).—The history 
just presented serves to remind us that for the most part even in children we 
must always be aware of the possibilities of two diseases in the same patient at 
the same time. In this case there is no question but that the child had a salicylate 
intoxication. The high level of the blood was potentially toxic. The question 
of importance is whether or not the symptoms were due entirely to salicylate 
intoxication and what were the predisposing factors for the development of 
salicylate intoxication, as compared with other persons who may have the same ° 
level in the blood without symptoms. How much salicylate did this child have? 


Dr. Ety.—As far as we ean determine, the child had a total! of 52 grains 
of acetylsalicylic acid in the last four days, with 45 grains being administered 
in the last two days prior to admission. 


Dr. Snyper.—The initial positive ferrie chloride test for salicylate in the 
urine confirmed by the salicylate concentration in the blood was of great help. 
The hyperventilation was the most striking finding upon admission. However, 
when this had subsided and the ketonuria had disappeared, evidence of paralysis 
of the lower extremities, back, neck, and abdomen was present, Then the ques- 
tion of the etiology of the paralysis became important. Salicylate has, at times, 
a specific effect in prolonging the prothrombin time of the blood. Hemorrhages 
from the nose, gums, or even bleeding into the urine and from the bowel may 
oceur. While such was not evident clinically in this case, the possibility of 
hemorrhagic phenomena in the central nervous system must be considered. The 
initial stimulation of the respiratory mechanism by the salicylate seemed to 
have been replaced by a disturbance of a central nature. 


Dr. THomas E. Srrain, Jr. (Assistant Resident in Pediatries)—Do you 
believe that the diaphragmatic weakness, periods of apnea, cyanosis, and tachy- 
cardia could be due to fatigue of the respiratory mechanism because of prolonged 
central stimulation with salicylate? 


Dr. Snyper.—In acute salicylate intoxication, particularly in small chil- 
dren, respiratory and cardiae failure may occur, perhaps on the basis of fatigue. 
In the picture of generalized exhaustion I would expect to see cardiac failure 
with right heart congestion and pulmonary edema occurring initially and the 
respiratory failure occurring secondarily. Also, this child appeared to present 
asymmetrical differences in breathing. I do not believe I have ever seen the 
respiratory mechanisms tire out asymmetrically. Both sides usually show the 
same degree of weakness as fatigue occurs. This patient developed paradoxical 
respiratory activity. The weakened abdominal musculature appeared to rise 
and fall asynchronously with the activity with the upper thorax. 
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One problem that bothers me is that while this is a large dose of salicylate, 
approximately 1 grain per pound, it is not beyond that which we give occa- 
sionally therapeutically to older children and young adolescents. Is salicylate 
intoxication a manifestation of hypersensitivity to salicylate, or are there pre- 
disposing factors which condition the development of intoxication? 


Dr. Joun R. (Research Fellow).—Salicylate intoxication oceurs 
usually when there is a high level of the drug in the blood. The height of the 
level however, varies with the type of illness, the age, and other factors not 
clearly understood. The rapidity of development and the intensity of the meta- 
bolie ketonie acidosis that develops is great. The exact mechanism is not defi- 
nitely known. It is possibly an expression of some disturbance in carbohydrate 
metabolism. Enzymatie systems in plants, animals, yeasts, and in rat liver and 
kidney slides show metabolic changes under the influence of salicylate. We 
must always bear in mind the nature of the illness and the duration of the illness 
that is present in the child who demonstrates salicylate intoxication. This child 
had been ill for four days, during which time fever and reduced food and water 
intake were evident for the most part. Starvation ketosis, gluconeogenesis, 
and dehydration with its associated faulty endogenous metabolite excretion, 
seem to play a contributing part in setting up the soil for the development 
of an acute intoxication. One cannot diseard, however, the possibility of 
an idiosynerasy to the drug. Reliable histories have been obtained in which very 
small doses of salicylate had been given to children who developed salicylate 
intoxication. 


Dr. Leoxnarp MorGaNnsterNn (Fellow in Pathology ).—Pathologie report. A 
description of the pathologie changes will be confined to the central nervous 
system in an effort to aid in the evolution of the mechanism of the symptom- 
atology in this ease. Hemorrhage was visible grossly in several organs of the 
body. The gastrointestinal tract showed marked injection and hemorrhage in 
a few areas. The kidneys, while grossly normal, also show a few small hemor- 
rhages into the pyramids. The central nervous system showed fairly marked 
changes, particularly in the spinal cord. There were areas of hemorrhage visible 
grossly and microseopically in the gray matter in the cord. 

In addition to the presence of hemorrhage throughout the spinal cord there 
were specific changes in the anterior horn cells of the cord. Several stages of 
neuronal degeneration were present. Some cells were seen in which there was 
clumping of the Nissl substance. It seemed to be distributed toward the periph- 
ery of the cell. Some cells were seen in which there was further evidence of 
neuronal change. Chromatolysis of the cytoplasm with beginning nuclear de- 
generation was present. Finally, areas were seen in which glial cells surrounded 
pyknotie neurones, seeming to engulf them—the picture of neuronophagia. 
In seattered areas throughout the gray matter of the cord, small focal areas of 
the cellular infiltration were seen. These consisted predominantly of lympho- 
eytes with a few polymorphonuelear cells. Early perivascular cuffing was seen 
in some of the blood vessels of the cord. 
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These pathologic changes in the central nervous system are compatible with 
the changes due to acute poliomyelitis, While the hemorrhagic phenomena 
described in the kidney, gastrointestinal tract, and spinal cord are also fre- 
quently found in poliomyelitis, one cannot say from the pathologie findings 
whether or not these hemorrhagic phenomena were accentuated or specifically 
due to the prothrombin time change which may be seen in acute salicylate 
intoxication. 

Case 2. Gaucher’s Disease 


Dr. Witu1am B. Anperson (Intern in Pediatries).—We recently have had 
the opportunity to study Gaucher’s disease in a brother and sister, ages 5 and 
10 years, respectively. The boy was seen by his local physician because of ecm- 
plaints of anorexia and an enlargement of the abdomen which had been progres- 
sive for several months. His physician detected an enlarged spleen and referred 
the boy here with the tentative diagnosis of Gaucher’s disease. Six months later 
the sister, aged 10, developed a poor appetite and her physician, upon examina- 
tion, detected an enlarged spleen and referred her here. Since the course and 
laboratory findings in both children were essentially the same, I wil! present 
only those of the 10-year-old girl. 

Physical examination revealed a pale girl with an enormously enlarged 
spleen. The spleen filled the entire left one-half of the abdomen and dipped 
into the pelvis. 

Examination of the blood presented the following. The hemoglobin was 10 
Gm., red blood count was 4,840,000; hematocrit was 40 per cent; the leucoeyte 
count was 5,000; the differential count was neutrophiles 56 per cent, eosinophiles 
3 per cent, lymphocytes 37 per cent, and monocytes 4 per cent. Bleeding time 
(Ivy method) and clotting time (three-tube method) were normal. The clot 
retraction, however, was poor. The platelet count (Rees-Ecker method) was 
92,000 per cubic millimeter. Bone marrow aspiration was done and the details 
will be presented by Dr. Maurice Victor. A splenectomy was performed without 
complications. Convalescence was uneventful. Repeat bone marrow aspiration 
and changes in the peripheral blood were observed sequentially following splenec- 
tomy and will be discussed by Dr. Victor. 


Dr. Dick D. Werze. (Assistant Resident in Pediatries)—As Gaucher’s 
disease is a rather unusual and infrequently encountered disease, it seemed 
advisable to review briefly some of the outstanding features as presented in the 
literature. There are two forms of Gaucher's disease described: a chronic form, 
which oceurs in childhood and is often not diagnosed until adult life; and the 
acute form seen in infancy. Chronie Gaucher's disease is a rare familial disease. 
It is thought to be a disorder of the lipid metabolism. Clinically, the disease is 
characterized by splenomegaly, anemia, leucopenia, skin pigmentation, and 
oceasionally by bone disorders. Histologically one finds in the bone marrow and 
spleen large Gaucher cells which are filled with an abnormal lipid, kerasin. The 
age is of some importance, for in one series of sixty-six eases over 50 per cent 
of the patients were diagnosed before the age of 8 years. The outstanding 
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feature in early Gaucher’s disease is splenomegaly. As the condition progresses 
there may be enlargement of the liver. In the classical case the patient is found 
to have an enlargement of the liver and spleen which exceeds that seen in prac- 
tically any other disease. The anemia has been described as a normocytie anemia. 
There is nearly always a leucopenia and a thrombocytopenia. At times a relative 
monocytosis is present. Hemorrhagie manifestations may oecur and are thought 
to be due to the thrombocytopenia. In acute Gaucher’s disease, hemorrhagic 
manifestations may be the presenting complaint. The enormous enlargement 
of the spleen produces only a dragging sensation and discomfort in the left upper 
quadrant due to its weight. Pain may be present because of an infaret in the 
large spleen. The bone changes are of interest: at times rarefaction and osteo- 
porosis may be seen. Histologically this is due to the presence of Gaucher cells 
in the medullary eavity. Due to the expanding medullary eavity, the cortex 
may thin and the bone flare out at the metaphyseal ends. Roentgenologists have 
deseribed the Erlenmeyer flask shape to the lower end of the femur. The acute 
form of the disease, which occurs in infants usually before the age of one year, 
deserves special attention. This is a very fulminating form and the child often 
presents neurological findings such as convulsions and opisthotonus, in addition 
to the splenomegaly. Anemia and hemorrhagic manifestations are common and 
the infant usually expires before the end of the first year. Diagnosis can be 
made only by finding the abnormal cells of Gaucher’s disease in the bone marrow 
or spleen. 


Dr. W. Dean Betnap (Fellow in Pediatries).—There are a few points about 
the etiology or the predisposing factors that deserve attention. There are two 
major theories as to the pathogenesis of Gaucher’s disease. One theory holds 
that there is an injury to the storage cell itself which leads to abnormal lipid 
production in the cell; that is, that there is a disease of the reticulum and that 
these diseased reticular cells produce an abnormal lipid. This particular theory 
is not considered too seriously by the majority of workers. It appears to be 
the consensus of opinion that the defect is a general metabolic one in which 
storage of the abnormal lipid by the reticuloendothelial system and other blood- 
forming cells is a secondary phenomenon. There are, however, differences in 
opinion as to the nature of this metabolie defect. One worker states that the 
abnormal lipid is formed somewhere outside of the cell and secondarily stored 
within the cell. Others hold that there is an abnormal destruction of blood, and 
that one of the products of the blood destruction is kerasin. This released kera- 
sin is then thought to be deposited in the reticulum cells. Here the presence of 
hemochromatosis is considered as evidence of chronic blood destruction. Like- 
Wise the thrombocytopenia and anemia are thought to be due to the disturbance 
of hematopoietie elements, which share in this storage process. Finally, analysis 
of the exact chemical nature of the kerasin in Gaucher's disease has led to an- 
other theory about the disease. The observation that the kerasin in Gaucher’s 
disease contains glucose instead of galactose justifies a new hypothesis. Ordi- 
narily, kerasin contains galactose and is found in small quantities in the body. 
The individual with Gaucher’s disease evidently produces a kerasin-containing 
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glucose instead of galactose. Apparently, he cannot utilize this particular com- 
pound and it becomes a foreign body. Thus, the reticuloendothelial cells will 
store this foreign material. 

These abnormal cells containing the chemically different kerasin are found 
in largest numbers in the blood-forming organs. Apparently such disturbance 
is not compatible with normal red blood cell, white blood cell, and piatelet pro- 
duction. Dr. Victor, would you comment on the blood changes found in 
Gaucher's disease ? 


Dr. Maurice Victor (Fellow in Hematology).—I feel that most of the 
changes in the blood are on the basis 6f hypersplenism. In Gaucher’s disease 
there is marked enlargement of the spleen. This enlargement of the spleen is 
associated with a functional disorder. Thus we see early a depression of the 
platelets, later a depression of the white blood cells, and finally a depression of 
the red blood cells in the peripheral blood. We have evidence of this in these 
children. The brother of this patient had a thrombocytopenia and a leucopenia. 
Undoubtedly, if he had not been splenectomized he would have developed an 
anemia. The little boy, prior to operation, had a white blood cell count around 
4,000 and a platelet count in the neighborhood of 70,000. We observed his 
blood and bone marrow subsequent to operation several times, His white blood 
_ count rose to about 14,000 and his platelet count rose to 300,000 per eubie milli- 
meter. This little girl that has just been splenectomized will, I am sure, even- 
tually show a rise in the white blood count. As you note, her platelet count, 
which was originally 90,000 per cubie millimeter, bounded right pack to a nor- 
mal level within a few days after the operation. 

Sternal punctures were done before and after operation on both of these 
children. We were particularly interested in the platelet cell and the mega- 
karyocyte. In looking at the megakaryocyte in the bone marrow before the 
operation in these children, we found some changes, histologically, from their 
usual appearance. The nucleus was fairly normal, it was well circumscribed, 
but the cell had no platelets around it. We counted 100 megakaryocytes and 
of the entire number only three or four showed some platelet production. Nor- 
mally between 60 per cent and 70 per cent of the megakaryocytes observed in 
the bone marrow show evidence of platelet production. After operation the 
little girl showed a prompt return to the normal picture, as evidenced by 65 per 
cent to 70 per cent of the megakaryocytes in her bone marrow showing platelets 
around the periphery. We have seen this phenomenon several times in other 
conditions, such as primary thrombocytopenic purpura. 


Dr. Joun A. ANDERSON.—What is your opinion regarding the specific type 
of cell in Gaucher’s disease and its relationship to the chemical abnormality 
of kerasin? 

Dr. Vicror.—It is very difficult to read function into morphology. How- 
ever, we examined the bone marrow of these children very carefully and fecl 
that we could trace the development of these lipid-containing cells from a very 
early stage right up to the adult form. Most cells that had been described in 
the marrow are the typical large, swollen, adult cells containing the kerasin. 
Other ‘‘immature”’ cells as yet free of kerasin were observed. 
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Dr. Roperr R. Marrete (Assistant Resident in Pediatries)—What about 
the geneology of these children? It is my understanding that Gaucher’s disease 
occurs predominantly in individuals of Jewish descent. 


Dr. Vieror.—In the Division of Hematology we have on record seven cases 
altogether and there is only one family that is Jewish. 


Case 3. Hemophilia 


Dr. Josern R. Newron (Assistant Resident in Pediatries).—-We are fortu- 
nate to be able to present today two eases of hemophilia. The first patient is a 
2-vear-old white male child whose bleeding tendeney was first noted following 
cireumeision at 7 days of age. Since then there have been numerous bleeding 
episodes. His present admission was occasioned by the appearance, two days 
ago, of a large, tender mass in the right side of the abdomen. Coincident with 
the appearance of this mass, pallor and lassitude developed. Physical examina- 
tion presented a temperature of 102° F., respiratory rate of 40 per minute, and 
a pulse rate of 160 beats per minute. Blood pressure was 88/32. He was pale, 
listless, and moderately obese. Numerous fresh and old eechymotie lesions 
were scattered over his body. The right half of the abdomen presented a 
large, firm mass which extended from the thorax to the right flank and which 
involved the entire right side. Clinically this was felt to be a large hematoma 
of the abdominal wall. 

Examination of the blood revealed the following findings: the hematocrit 
was 16 per cent; white blood count was 12,650 cells per cubic millimeter ; plate- 
let count was 180,000; bleeding time by the Ivy method was 7 minutes; clot 
retraction was normal. Two hours after the bleeding time was performed, 
the puncture wound again began to ooze and continued to do so for the next 
twelve hours. The child was given several small transfusions and two injec- 
tions of 200 mg. each of antihemophilic globulin. Three days later his clotting 
time returned to normal and the hematocrit was rising. 

The second child to be presented is a 3-year-old white boy. This child’s 
bleeding tendeney was first noted at the age of 6 months, when he first began 
crawling about. Sinee then he has had numerous bleeding episodes. This 
admission was occasioned by a bump on the head which caused a large hematoma 
which continued to spread until it had infiltrated the entire frontal and orbital 
region. Physical examination revealed the large hematoma on the face and 
numerous other hematomas and eechymosis about the body. There was a 
swollen, painful, left elbow which suggested a hemarthrosis. 

Examination of the blood revealed the following information: the hemo- 
globin was 10 Gm., the hematocrit 35 per cent; white blood count was 24,600; 
differential count was 75 per cent neutrophiles and 25 per cent lymphocytes; 
bleeding time (Ivy method) was 6 minutes; clotting time by the three-tube 
method was 90 minutes; clot retraction was normal; the platelet count was 
200,000 by the Rees-Ecker method. 

This child reeeived only 200 mg. of antihemophilic globulin every eight 
hours for three doses. He responded satisfactorily to such medication and the 
clotting time reduced to 43 minutes. g 
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The family background of these two children was investigated carefully. 
The maternal uncle of the first child was said to be a bleeder. No family history 
of blood disease or hemorrhage was present in the family of the second child. 


Dr. Joun A. ANpERSON.—Of the mechanisms normally concerned in hemo- 
stasis, such as retractility of the blood vessels, the components of the blood itself, 
the clot retractility, and certain tissue factors, which of these are important in 
these two patients? 


Dr. Maurice Vicror.—Interestingly enough, most of these mechanisms were 
illustrated in the cases presented this morning. The importance to hemostasis 
of blood vessel contractility was well illustrated by the first case. You recall 
that when a bleeding time was done a fairly normal value was obtained, but two 
hours later the puncture wound again began to ooze. This illustrates the fact 
that hemostasis in anyone, and especially in the hemophiliac, results from several 
factors. Perhaps the most important of these is this ability of the blood vessel 
to contract. This contractility of the capillary is the factor which causes cessa- 
tion of bleeding as ordinarily measured by the bleeding time. Then, when the 
vessel again dilates after an hour or two, bleeding begins again. This child was 
unable to form a clot at the puncture wound. 

The first case illustrated the importance of another hemostatic factor which 
you mentioned. The clotting time first done on blood obtained by jugular pune- 
ture was 10 minutes, a value quite within normal limits. The reason for that is 
undoubtedly the fact that there was a great deal of probing about and manipula- 
tion of that vein during the venapuncture. Therefore, there was enough tissue 
faetor (thromboplastin) liberated to give that particular sample a normal clot- 
ting time. Nevertheless, that child had a very prolonged clotting time as evi- 
denced by the fact that blood drawn with good technique failed to clot within 
three hours. There are several factors which can influence the in vitro estimation 
of the clotting time. One of them is this probing about the vein with a conse- 
quent liberation of tissue thromboplastin. Another is the temperature at which 
the test is run; the tubes should be in a water bath at 37° C. Even excessive 
manipulation of the syringe or agitation of the various tubes will alter the 
coagulation time. The importance of all these points is obvious. A normal 
coagulation time in a child with a clinical history of hemophilia should receive 
careful scrutiny regarding the technique with which the value was determined. 

Another mechanism concerned in hemostasis lies in the components of the 
blood itself. The fundamental defect in hemophilia undoubtedly lies here. 

Of the several factors in the blood which are important to the clotting 
mechanism, the calcium, fibrinogen, and prothrombin content are not disturbed 
in hemophilia. Largely by exclusion, attention has centered around a defect in 
the thromboplastin mechanism. As thromboplastin was thought to be in the 
platelets, since the number of platelets is normal in hemophilia, it has been rea- 
soned that there must be a qualitative defect in the platelets. It was felt that 
perhaps the platelets were too stable and did not liberate their thromboplastin 
readily enough. This reasoning, however, left several questions unanswered and 
many investigators continued searching for the actual source of thromboplastin. 
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You are all familiar with the work done in Boston in isolating a substance from 
the plasma which ean bring the prolonged clotting time ot a hemophiliae back to 
normal. This substance is protein in nature, is found mainly in Cohn’s fraction 
one, and to some extent in subfraction two and three, and to a very small extent 
in fraction four. Plasma, free of platelets, contains this factor, called the anti- 
hemophilie globulin, and it is now generally accepted that thromboplastin is 
essentially a plasma factor. The question arises, if thromboplastin is in the 
plasma and not in the platelets, and yet the platelets are responsible in some 
way for the clotting, what is it that the platelets contain that helps the clotting 
mechanism? Recently it has been shown that the platelets are very essential to 
the clotting of hemophilie blood. If a sample of hemophilie blood is divided into 
two portions and one portion is centrifuged at 1,000 R.P.M. and the other is 
centrifuged at 3,000 R.P.M., it is possible to prepare two samples of plasma, one 
containing platelets and the other relatively free of platelets. The clotting time 
on the addition of caleium chloride to these two samples is distinctly different. 
The hemophilie plasma free of platelets requires twice as long to form a clot as 
the hemophilie plasma containing platelets. Samples of normal plasma prepared 
in this same manner have the same calcium chloride clotting time in both 
platelet-free and platelet-containing samples. Further experiments have pro- 
vided a fairly adequate answer. These suggest that thromboplastin is not ae- 
tually in the plasma as such, but is present as an inactive precursor called 
thromboplastinogen. Platelets appear to contain an enzyme which is capable of 
converting thromboplastinogen in the plasma into thromboplastin. Many obser- 
vations substantiate this. The injection of thromboplastin into the blood will 
cause prompt clotting. The injection of antihemophilic globulin will also reduce 
the clotting time. The effect of antihemophilie globulin, however, oceurs slowly 
and clotting time is reduced over a period of twenty-four to forty-eight hours. 
Finally, it has been shown that the platelet is actually free of thromboplastin by 
demonstrating that platelet extracts fail to influence the formation of a ealeium 
chloride clot in normal plasma. On the other hand, thromboplastin has a marked 
effect on calcium chloride plasma-clotting ixechanism. In other words, thrombo- 
plastin as such is immediately free and active, while the thromboplastin in 
plasma is present in a bound or inactive form. Our defect in hemophilia in the 
light of this evidence is a deficiency in thromboplastinogen. 


Case 4. Hypothyroidism 

Dr. Witu1aAm B. ANpEerson.—The case to be presented is that of B.S., a boy, 
15 years of age. According to the parents, this child had a normal developmental 
history, uncomplicated by illness of a serious nature until the age of about 10 
years. At this time he began to complain of listlessness, easy fatiguability, and 
vague dull pain in the extremities, particularly on walking. Dryness of the 
skin, lack of attentiveness in school, and a diminished tolerance to any type of 
vigorous activity was present. These symptoms had become most evident in the 
past three years. The child also stated that he very seldom perspired, even in 
warm weather, and that he was often cold when others in the room seemed to be 
comfortable. There has been a failure to gain weight, and, according to the 
history, a failure to grow in height. 
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Physical examination presented a child with a normal temperature, a pulse 
of 76 per minute, respirations of 24, a height of 5714 inches, and a weight of 71 
pounds. Positive findings of interest were dryness of the hair, a moderate puffi- 
ness of the upper eyelids, and a rather apathetic facial expression. The general 
nutrition of the body was poor, and the skin somewhat dry and sealy, particu- 
larly over the abdomen. The heart rate was heaving and slow with tones of 
good quality. No murmur was audible. The blood pressure was right arm 
102/82; left arm 108/78. The resting recumbent pulse was found to be 68. 

Laboratory examination presented the following: the blood cholesterol was 
265 mg. per cent, the alkaline phosphatase, 3.6 Bodansky units; the Van den 
Bergh, total, 0.7 mg. per cent; plasma protein was 8 Gm. per 100 ¢.c. of plasma 
composed of albumin, 5.7 Gm., and globulin, 2.3 Gm. The hemoglobin was 12.5 
Gm.; the hematocrit was 42 per cent; the erythrocyte sedimentation rate was 4 
mm. in the first hour; the white blood count was 9,300 per ecubie millimeter with 
38 per cent segmented neutrophiles, 1 per cent basophiles, 1 per cent eosinophiles, 
6 per cent monocytes, and 54 per cent lymphocytes. 

Electrocardiogram presented only sinus arrhythmia and ventricular extra- 
systoles. X-ray of the epiphyses of wrist, elbows, and crests of the ilium were 
interpreted as normal. The heart and lungs were normal roentgenologically. 

The basal heat production was found to be 49.0 calories per hour. Child 
Research Council standards for comparison are as follows: calories per square 
meter per hour, 47.38; calories per hour related to weight, 49; calories per hour 
related to height, 50.7. 


Dr. Jonn A, ANDERSON.—This child was presented to emphasize the impor- 
tance of evaluating the longitudinal growth process of the child as an aid to 
clinical diagnosis. While subjective symptoms are present in the history, such 
as listlessness, easy fatigability, dryness of the skin, and diminished tolerance to 
cold, they are, however, only a suggestion of hypofunction of the thyroid. When 
the growth and developmental pattern in this child is considered with them, 
they become important symptoms. Superficial examination of the child does 
not reveal any of the striking characteristic findings that are seen in the hypo- 
thyroid child, such as the puffiness of the eyes and face, the presence of supra- 
and infraclavicular fat deposits, the dry sparseness of the hair, or the dryness 
of the skin. He looks like a boy who is rather tired, indifferent to his surround- 
ings, suffering from a moderate degree of malnutrition, and smaller than the 
average for 15 years of age, but still could be considered in the lower zone of 
average. In spite of his general appearance of fatigue and poor nutrition the 
child ate well, and it was a puzzle to the parents that he could eat so well with 
such a good appetite and still fail to gain or grow. We also note that there is 
some slight delay in the onset of puberty. He is at the stage characterized by 
beginning enlargement of the penis and testes and the presence of a few hairs 
on the mons pubis. 

Fortunately the mother was able to bring in a record of his developmental 
progress as recorded at the time of visits to the physician and at the school health 
examination. We were thus able to construct the developmental progress of this 
child from the age of 6 to the present age of 15 years. These have been plotted 
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on the Wetzel Grid and it will be noted in the first slide (Fig. 1) that for the 
period of 6, 7, and 8 years, this child stayed essentiaily in the M channel and 
attained, by 8 years of age, seventy developmental units, an essentially average 
achievement. However, at the age of 11 years, at which time he began to have 
symptoms, we note that he had shifted over to the B-. channel and now was in 
the 82 per cent auxidrome developmental zone. Subsequent to this, we note pro- 
gressive failure in his development, so that he is now, at 15 years of age, in the 
B-, channel, and is well below the 98 per cent auxidrome developmental zone. 
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Fig. 1.—Growth curves as plotted on the Wetzel Grid for B. S. 


I believe it is important to emphasize one other point, and that is that there has 
been progressive failure with each year since 10 years of age. The child began 
to fail in his developmental progress between the ages of 8 and 11 years. How- 
ever, the degree of failure in this period was not as great as it was between the 
ages of 11 and 14 years. Within the last year his developmental achievement has 
been negligible. I believe that this is an important point which aids in our 
diagnosis. The deficieney disease is expressing itself with increasing intensity as 
the child grows older. 

Dr. Westey ANpDERSON of Ogprn, Utan (Visiting clinical instructor in 
Pediatries).—What about the significance of the alkaline phosphatase, choles- 
terol, and the basal metabolie rate in this case? 
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Dr. Joun A. ANDERSON.—I believe that the alkaline phosphatase value of 
3.6 Bodansky units as well as the cholesterol of 264 mg. per cent help us consider- 
ably. These values are not strikingly abnormal, but certainly are beyond the 
range which may be considered average for children of this age. It is difficult, 
however, to explain the apparent normal basal energy production in this child. 
One must first ask the question, What was the basic energy production of this 
child at the age of 6, 7, and 8 years, and what position did he oceupy in relation 
to other children? This ‘‘normal’’ value for heat production may be low for 
him. It is entirely possible that his basal caloric production was previously in 
the upper percentile of average children. It is entirely possible that if he re- 
sponds well to thyroid medication, it may be necessary to maintain him in the 
upper zone of average for heat production in order to insure proper functions 
of all systems. In other words, all children do not fall exactly on the zero or 
midzone line. He could be essentially normal at a basal metabolic rate of plus 
18, and could show hypothyroid symptomatology and physiologic effect now with 
a basal metabolic rate which is near the zero zone. I think this serves to empha- 
size that the basal metabolic rate alone is of very little value in aiding in the 
diagnosis of hypothyroid states. It is only one factor which must be correlated 
with the over-all picture. 

Obviously, at this age x-rays of the epiphyses did not help. The hypothy- 
roidism was beginning to express itself between the ages of 10 and 11 years when 
the epiphyses were already formed, thus no significant influence on the epiphys- 
eal development became evident. Roentgenograms of the epiphyses of the elbow 
for evidence of fusion were not of any help. 

To emphasize the importance of evaluating the growth progress of the child, 
the following case is one in which growth failure also occurred. Here, however, 
it expressed itself in a different manner. 

E. T. was first seen at the age of 10 years, complaining of pain in his hips 
on walking, constipation, and slow growth. The child was doing well in school 
and kept up with his grade. The earliest history dates to about the age of 2 
years, when, the mother stated, he was an unusually fat and healthy child, but 
was, however, shorter and more stocky than any of her other children were at 
that age. Since about the age of 2 years, no real problem existed except definite 
evidence of slow growth which became most striking at about the age of 6 years. 
Between the ages of 6 and 10 years, the child failed to grow more than one inch. 
The chief concern was the constipation. The child’s abdomen was large, doughy, 
and protuberant. The bowels moved about once a week. Physica] examination 
on admission revealed a child of a short, dumpy stature; the hair had good color 
and was not dry or sparse; there was a moderate fullness of the face, the trunk 
was relatively thick, and the large, protuberant abdomen was evident. Exces- 
sive dryness and sealiness of the skin were not present. Laboratory examination 
revealed a moderate anemia, a hypercholesterolemia, and a basal metabolic rate 
of minus 26 (Boothby-Sandford Standards). Three carpal centers were present 
in the wrist roentgenologically. We were able to obtain the growth record of 
this child since the age of 7 years, at which time he attended school. These have 
been plotted on the Wetzel Grid for comparison with an essentially average 
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child who is superior in his height and weight progress (Fig. 2). It is of inter- 
est to note that here is a child who presents progressive developmental failure 
quite differently expressed than that of the first child. This child, when first 
measured for height and weight at the age of 7 years, was below the 98 per cent 
auxidrome. He had achieved only twenty developmental units by the age of 7 
years, when he should have achieved at least thirty-five developmental units. 
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Fig. 2.—Growth curves of E. T. as compared with a normal boy of the same age and plotted 
on the Wetzel Grid. 


However, instead of leaving the A-, physique channel and crossing into a lower 
channel, the boy beeame progressively stockier and heavier, so that now he is 
further beyond the A-, channel than indicated by the first height and weight at 
7 years of age. I imagine that if we had been able to obtain height and weight 
records from birth on, we would have seen a progressively increasing rate of 
failure in his developmental progress at the time the hypothyroidism was just 
beginning to express itself clinically, perhaps around the age of 2 years. The 
curves that we are looking at now are, perhaps, only the consistent slow inere- 
ment in development that the hypothyroid may show after the hypofunction has 


expressed itself completely. 


Dr. Westey ANpERSON.—I have found in my private practice that hypo- 
thyroidism is more frequently found in boys in the prepuberty age than it is in 
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girls of this age. We have been brought to believe that hyperthyroidism is more 
frequent in prepuberal girls and hypothyroidism is more frequent in postpuberal 
girls. In any event, I think we should be alert to the diagnosis of hypothyroid- 
ism in boys, perhaps almost as frequently as in girls. 


Dr. C. Harrison SNyper.—Is there anything here that offers information as 
to whether or not this is a specifie failure of the thyroid gland, or whether it is 
due to a specific deficiency in the thyrotropie hormone of the pituitary? 


Dr. Joun A. ANDERSON.—I do not believe we have anything in our labora- 
tory or clinieal evaluation which will permit us to differentiate between these 
two etiological factors. Pituitary thrytropie hormone assay has not been done. 
As yet, no associated pituitary hypofunction syndrome has presented itself, such 
as a deficiency of parathyrotropic, adrenotropic, or gonadotropic hormones. A 
disorder in one or more of these systems may express itself following therapy 
with thyroid. I believe we will have to wait for a matter of months under thy- 
roid therapy in order to be certain that we are dealing with a specific thyroid 
gland failure. 


Dr. Snyper.—One of these boys got fat as he was developing his hypothy- 
roidism and the other one got thin. How do you explain these differences? 


Dr. Joun A. ANDERSON.—No specific tests were done to explain the reason 
for obesity in the one child as compared with the failure of fat deposition in the 
other. However, when we realize that hypothyroidism may be associated with 
faulty fat absorption and faulty absorption of the fat-soluble vitamins such as 
vitamin A and D, I do not believe that we are stretching the point too far when 
we state that the defective fat absorption mechanism expressed itself earlier and 
more severely in the one child as compared with the other. There certainly must 
be differences in the way individuals as a whole respond to an inadequacy. It 
is also possible that there are differences in the manner in which respective 
organ-systems respond. It will be interesting to see whether the first child will 
gain weight on the administration of thyroid, and I assume that he wil!, while 
the other child has been observed sufficiently long to know that he lost his obesity 
but gained in height and muscle mass. 


Case 5. Foreign Body in Bronchi 


Dr. THomas E. Srrarn, Jr.—N. K. is a 2-year-old white female infant who 
was well until two days prior to admission. At that time, while eating pea- 
nuts, she seemed to strangle, became red in the face, and coughed consider- 
ably for a moment. The cough gradually subsided during that same after- 
noon and the child spent a restful evening and night. However, the following 
morning noisy, wheezing respirations developed, which were accompanied by 
an intermittent expiratory grunt and some pain in the chest. That evening 
the patient was seen by the local physician, who made a presumptive diagnosis 
of peanut aspiration and referred her to this hospital. Examination upon 
admission, thirty-two hours after the aspiration of the peanut, revealed a tem- 
perature of 101° F., a pulse of 132 per minute, and a respiratory rate of 26 per 
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minute. Physical findings of importance were limited to the respiratory system. 
Auscultation and percussion of the chest revealed no abnormality except for 
some sibilant and sonorous rales which were heard over both hilar regions pos- 
teriorly. Throughout the night the child was placed on penicillin, sulfadiazine, 
and placed in the crib under a steam tent with the head in a dependent position. 
By the following morning the physical examination revealed that the breath 
sounds in the right lung fields had diminished relative to the breath sounds in 
the left lung field. Shortly thereafter the percussion note over the right lower 
lobe anteriorly became tympanitic. Roentgenograms and fluoroscopic examina- 
tion now presented evidence of an obstructive foreign body in the right main 
bronchus. The child was bronchoscoped immediately thereafter, and one-half 
of a peanut was removed from the right lower lobe bronchus. The chest find- 
ings reverted promptly to normal thereafter. 

Dr. ( Assistant Clinieal Professor of Surgery, Laryngologist ). 
—This child presents a not unusual and fairly classical picture for a foreign 
body in a large bronchus. There are certain things, however, that one should 
keep in mind. First, if someone is there to observe the incident, there is usually 
a definite set of symptoms referable to the respiratory tract immediately follow- 
ing the aspiration of a foreign body. This child gagged, became red in the face, 
and had difficulty in breathing for only a few seconds. She cougned for a 
short while and then the cough subsided. Next, the child exhibited a ‘‘symp- 
tomless interval,’ during which time the patient did not appear ill and did not 
show anything of diagnostic importance upon examination at the time of admis- 
sion to the hospital. This interval is not truly symptomless, as careful asculta- 
tion may reveal a ‘‘eclick’’ or a transitory wheeze on inspiration or expiration. 
Finally, we approach the stage which can be considered the stage of complica- 
tions. The manner in which these complications may express themselves is 
dependent upon the type of foreign body, its location in the bronchial tree, and 
whether or not there is a partial or a complete obstruction of one or more 
bronchi. The history in this child followed a characteristic pattern, and sus- 
picion that the foreign body was still present at the time of admission arose 
heeause of the sibilant wheeze heard posteriorly by one of the early examiners. 
Pereussion and auscultation signs were also negative at this time and it is doubt- 
ful whether or not fluoroseopie or roentgenologie inspiration and expiration 
films would have been of real value. However, by the next morning the physical 
findings had changed definitely. Now, a tympanitie pereussion note and de- 
creased breath sounds were obtained on the right side. This is characteristic 
of the ball-vaive type of emphysema due to a partial obstruction of a large main 
bronchus. Peanuts nearly always cause the initia] obstructive emphysematous 
picture. However, if we had not seen this child for four or five days, there 
would have been a reaction of the bronchial wall to the peanut, and then instead 
of the obstruetive emphysema she would have developed a complete obstruction 
and an atelectasis of the involved segment. 

There is another point in this child that is of some importance. It was 
stated that she had a fever on admission. An examination of the nasopharynx 
at the time presented evidence of a mild upper respiratory infection. It is not 
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uncommon to find mild upper respiratory infections in children who aspirate 
foreign bodies. The exact etiological significance of this is not known, but I am 
inclined to believe that the swelling of oropharyngeal tissues, the congestion of 
the nose, and the presence of mucus and mucopurulent discharges in the oral 
pharynx must play an important part in permitting the aspiration of foreign 
bodies. This point should be borne in mind in the examination of every child 
who has a foreign body in order to determine whether or not the febrile re- 
sponse that is present is due to the consequence of the foreign body in the lungs 
or was pre-existent to the aspiration of the foreign body. 


Dr. Joun A. ANDERSON.—The inspiration and expiration films were at- 
tempted in this child without success. This procedure did not offer much of 
diagnostic importance regarding localization. Fluoroscopy, however, appears 
to me to be a most important procedure to confirm the physical signs that are 
observed by pereussion and auscultation. It seems to be a good principle that 
the presence of any localized whistle or wheeze or click within the chest should 
lead to fairly prompt fluoroscopy. What about this ‘‘symptomless interval’’? 
How long may it go on? 


Dr. Rigpy.—The ‘‘symptomless interval’’ may go on almost indefinitely. 
It depends upon the type of foreign body aspirated. Candied foreign bodies are 
very irritating to the bronchial mucous membranes. Other foreign bodies are 
slightly irritating. I have removed foreign bodies from the lungs that had been 
there, according to the history, for as long as forty-two years without producing 


significant symptoms in the interval. In my experience, the age of the child 
sometimes helps to identify the nature of the foreign body. That is, we find 
peanuts most frequently in children between the ages of one year and 114 years, 
coins from 11% to 4 years, and open safety pins from 3 to 10 months of age. 


Dr. O. L. Ross (Assistant Clinical Professor of Pediatries).—I would like 
to relate a history on a child in which the so-called ‘‘symptomless interval’’ was 
periodic in nature for a period of about three to four weeks. This was a 16- 
month-old child in whom the history of a foreign body aspiration was not avail- 
able. The chief complaint was dyspnea and cyanosis. He had been observed by 
his private physician for a period of three weeks because he had had ‘‘colds’’ 
off and on during this period. There would be an attack characterized by fever, 
cough, and dyspnea which would last for several days and then clear up. These 
episodes had occurred three or four times in this period in spite of medication. 
When I saw the child he was running a septic temperature and examination 
revealed a complete absence of breath sounds over his left lung field. The heart, 
however, was shifted to the left and it was our impression that we were dealing 
with a pneumonia and possibly an empyema in the pleural cavity. Because of 
the shift of the heart to the left and the marked density observed roentgeno- 
logically over the left lung, the possibility of an atelectasis due to a foreign 
body complicated by pneumonia and empyema was considered. Accordingly a 
thoracentesis revealed a small amount of serosanguinous material obtained from 
the sixth interspace at the posterior axillary line. The failure to find pus and 
the presence of the serosanguinous fluid suggest an atelectatic lung which led to 
prompt bronchoscopy. 
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Dr. Ricsy.—Here is a child who had most likely gone through the first two 
phases of his symptomatology following the aspiration of a foreign body. No 
one was there to observe the initial respiratory distress at the time he aspirated 
the foreign body. The periodic episodes may have been due to shifting of the 
foreign body, permitting re-expansion of the lung. Finally, however, complete 
obstruction occurred, and the third phase of symptomatology occurred. Com- 
plete obstructive atelectasis developed, during which time the air was absorbed, 
the lungs filled up with fluid and beeame secondarily infected, producing a 
septie course. What we have, therefore, by physical and roentgenologie exami- 
nation, is a ‘‘drowned lung.”’ The presence of the serosanguinous fluid in the 
pleural space is quite characteristic. I bronchoscoped this child and we got out 
a portion of walnut meat from the left main bronchus. Within fifteen minutes — 
after the removal of the foreign body, the lung became moderately well aerated; 
however, considerable rhonchi were still present. The child has shown continued 
improvement and we believe the remaining lung findings are on the basis of the 
atelectatie pneumonia, which is likely to clear up completely. 


Dr. JosepH R. Newron.—Are peanuts any more likely than other objects to 
go farther down the trachial-bronchial tree? 


Dr. Rigsy.—Any foreign body in the lung progresses as far as it can go by 
ratehet action. The bronchi enlarge during inspiration and decrease in size dur- 
ing expiration. The foreign body, therefore, goes down a certain distance, the 
bronchi constrict upon it during expiration, and during the next inspiration the 
bronchus dilates and the foreign body goes farther down. Common ping and 
things of a pointed and sharp nature which are not sufficiently large enough to 
obstruct may go down through the lungs and even below the level of the dia- 
phragm and appear to be in the stomach. 

Obviously, this last case serves to emphasize the importance of early diag- 
nosis of the foreign body. In the adult, the early history can nearly always be 
obtained. However, such is not true in the child and it is necessary for the 
physician, when confronted with a puzzling respiratory picture, to think of a 
foreign body as a possibility. An effort to reconstruct the pathogenesis may 
then provide a pattern of events which will lead to bronchoseopie examination. 


Psychologic Aspects of Pediatrics 


ENURESIS IN CHILDREN 


Harry Baxwin, M.D. 
New York, N, Y. 


F EW conditions are so troublesome and at the same time so widespread as bed- 
wetting in children. Opinions as to etiology are numerous and widely diver- 
gent and the literature is voluminous. Objective observations are, however, 
relatively few and have originated principally with the urologists. 

By enuresis is meant the repeated involuntary discharge of urine after the 
third year of life. The time when children acquire bladder control varies widely 
and the choice of the third birthday as the dividing line between normality and 
enuresis is arbitrary. Gesell and Ilg' found that the majority of children at 3 
years of age are consistently dry in the morning without being picked up. 
Anderson? places the average age of nocturnal bladder control among children 
of intelligent and educated parents at 23 months. In Despert’s* group of sixty 
children, day control was achieved on the average at 21.4 months and night con- 
trol at 27.3 months of age. 

Enuresis is to be distinguished from the urinary incontinence due to gross 
organic lesions. Involuntary micturition may be associated with local conditions 
in the genitourinary tract such as cystitis or vesical caleulus. Under these 
circumstances there is marked frequency and urgency, and leucocytes or red 
blood cells or both are found in the urine. The etiologic significance of con- 
ditions like balanitis, phimosis, and adherent prepuce is doubtful, and cures fol- 
lowing the correction of such difficulties are attributable to a psychie rather 
than a physical influence. 

Urinary incontinence may be a symptom of disease of the innervation of the 
bladder, e.g., hematomyelia, transverse myelitis, spina bifida, or cord tumor. 
The association between spina bifida, bladder disturbances, and clubfoot has 
long been known. Enuresis may be part of a general disorder such as diabetes 
mellitus, epilepsy, or diabetes insipidus. 


INCIDENCE 


According to a survey of 1,000 unselected children between the ages of 4 
and 12 years, inclusive, in the Children’s Out-Patient Department of Bellevue 
Hospital, 26 per cent wet themselves during the night or day or both. This 
ineludes children in whom the basis was grossly organic but such children con- 
stitute only a small proportion of the cases. It was the custom for some years 
in the Out-Patient Department at Bellevue Hospital to inquire about this symp- 
tom routinely and, therefore, its presence or absence was regularly noted even 
when the parent might otherwise neglect to mention it. 
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The high ineidence in the Bellevue Hospital series certainly is not repre- 
sentative of the general population and is due to special sociologie conditions. 
The figures, nevertheless, give some measure of the frequency of this condition 
and indieate that it is one of the most common disorders of childhood. Addis* 
found that 18 per cent of children had nocturnal enuresis. Her data were com- 
piled from six Child Guidance Clinics. In Despert’s® group of sixty unselected 
nursery school children, fourteen (23 per cent) were incontinent. Of 1,000 
selectees for the draft, Thorne’ found that 16 per cent wet the bed after the 


age of 5 years. 


SYMPTOMATOLOGY 


In most children with enuresis bladder control at night has never been 
achieved and nocturnal incontinence has continued from infancy. Sometimes 
the parents state that wetting started later on. In such instances it usually will 
be found that the child had been picked up previously or that he had awakened 
by himself and gone to the toilet or that he had actually wet himself formerly 
but less frequently. Wetting generally occurs every night and usually once or 
twice a night. A dry bed for more than a few nights is uncommon. Some 
children wet within an hour after being put to sleep; in others wetting does not 
take place until the early hours of the morning. Children rarely awake after 
wetting the bed. The amount of urine passed at night is large. 

Friedell® made the interesting observation that in a certain proportion of 
children with enuresis the specifie gravity of the urine is lower during the night 
than during the day, a reversal of the condition in normal individuals. These 
children were especially resistant to suggestive therapy. 

Urgeney and frequeney during the day are present in the large majority 
of enuretics. They are highly sensitive to stimuli like cold, damp weather, and 
excitement, which increase bladder irritability in normal individuals. 

Diurnal enuresis frequently accompanies nocturnal enuresis. It was present 
in 40 per cent of the cases at Bellevue Hospital and other observers have noted a 
similarly high proportion of day wetting among enureties.* 

Diurnal enuresis without bed-wetting is unusual, constituting only about 5 
per cent of the patients.’ It is seen in shy children who are ashamed to ask per- 
mission to leave the classroom and in children who are not permitted to leave the 
classroom to go to the toilet. In boys it may be due to unwillingness to take time 
off from play to empty the bladder. These children do not wet the bed at night 
beeause they get up out of bed to empty their bladders. Diurnal enuresis with- 
out night wetting occasionally occurs with laughter or fright. 

Most children outgrow their difficulty by 12 to 16 years of age and ean sleep 
through the night without emptying the bladder, but a considerable number con- 
tinue to wet the bed in adult life. Some have nocturia without enuresis and 
almost all retain a ‘‘sensitive‘* bladder throughout life. 

Enuresis noeturna, i.e., involuntary bed-wetting, is to be distinguished from 
voluntary bed-wetting, or factitious enuresis. This is usually psychogenic in 
origin. Faetitious enuresis may oceur if the child is too lazy to leave the bed 
or is afraid of the dark, if the bedroom is too cold, if the toilet is inaccessible, or 
in a negleeted household where habits of cleanliness are poorly developed. It is 
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not infrequently seen in young children following the birth of a sibling. The 
child often wets while he is sitting on the mother’s lap. In these cases wetting is 
associated with other ‘‘infantile reversions’’ such as soiling, clinging and whin- 
ing behavior, demands to suck at the mother’s breast or from a bottle, demands 
to wear diapers, ete. The wetting is temporary unless there is a basis in the 
‘irritable bladder.’’ 

The reaction of the enuretie child toward his symptom varies considerably. 
Some children appear unconcerned, others assume an attitude of bravado, 
most are ashamed. Kanner® reports a general immaturity in the majority of his 
patients. In addition, he describes a host of other personality patterns, the most 
common of which is the whining, complaining, moody, grouchy, irritable type. 
Next in frequency is the restless, hyperactive, fidgety, easily excited type. 

Although enuresis: occurs frequently in all socioeconomic groups, it is more 
common in clinies than in private patients. This is due to less intensive training 
procedures among clinic patients, lower standards of cleanliness, inaccessible 
toilets, crowded quarters, making it necessary for several children to sleep in one 
bed, and exposure to cold and dampness. It is of interest in this connection that 
enuresis was a frequent complaint among soldiers in all the armies during World 
War I but was practically nonexistent among officers. 

Age.—In the Bellevue Hospital series the percentage incidence of enuresis 
remained unchanged from the fourth through the twelfth year. Other studies® 
show a steadily decreasing incidence as age increases. 

Sex—tThe condition is said to be more common in male than in female chil- 
dren, although the opposite has also been reported. No sex difference was noted 
in the Bellevue Hospital series. 

Race.—According to Davison,'® enuresis is more common among white than 
among Negro children. He feels that this is not because of disregard of the 
symptom in the Negro families, since, among the poorer classes in Baltimore, 
Negro children are usually better cared for than white children. He attributes 
the difference to the greater frequency of neurotic and neuropathic conditions 
among whites. Anderson? found no racial difference in the incidence of enuresis. 
Depth of sleep has no relation to the etiology of enuresis. Enuresis is not in- 
frequently observed in children previously continent, following a severe illness. 
In these patients the symptom may be based on the child’s desire to retain the 
special attention of the parents and attendants which he had during the illness. 
Usually a careful history will elicit the fact that the child has had urinary symp- 
toms such as frequency, urgency, and occasional wetting prior to the illness, 
indicating that the psychologic is not the only factor. 

The drinking of large amounts of water before bedtime may lead to bed- 
wetting. Water drinking is considered a great sport by many children, and 
water drinking contents are engaged in with zest. This may be developed to 
such a degree as to lead to a diagnosis of diabetes insipidus. 

Urinary acidity plays no part in the etiology of enuresis. Spina bifida 
occulta, as indicated by defects in the lumbar and sacral vertebrae, is no more - 
common in children with enuresis than in those without it. 
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Heredity.—In the large majority of cases it is possible to obtain a history 
of urinary symptoms in one or more siblings or in the parents. Urgency, fre- 
quency, and nocturia are common complaints among the parents of enuretics. 

Mental Deficiency—There is no relation between enuresis and moderate 
degrees of mental deficieney. Children who are moderately retarded are readily 
trainable at about the same age as normal children. Addis* and Ackerson® found 
no striking difference in the intelligence quotient between enuretie and non- 
enuretice children. Enuresis is the rule in low-grade, mentally defective children 
who are incapable of learning vesical control. 

Institutional Enuresis—Enuresis is a major problem in institutions for the 
eare of children but it is not clear whether it is more common there than in the 
home. According to A, F. Payne,* about 10 per cent of the children at the 
Hebrew Orphan Asylum, New York, are bed-wetters. Payne has used many 
methods of treatment without suecess. The giving of rewards, an appeal to a 
sense of deceney and cleanliness, isolation, and restriction of privileges were 
unsuecessful. Awakening the children during the night made them irritable 
and nervous. The most effective method used was a thorough explanation of the 
situation to the entire group of the children in the home in a kindly, sympathetic 
way. 

Electroencephalogram.—Michaels and Secunda" studied the electroen- 
celphalographie tracings of a group of children with various ‘‘neurotic’’ traits. 
Of all the children examined, those with enuresis had the highest association 
with an abnormal eleetroencephalogram. The commonest abnormal finding was 
a ‘‘ wave of slow rate.”’ 

PATHOGENESIS 

Of the numerous theories which have been proposed to explain the patho- 
genesis of enuresis, there are four which merit serious consideration : 

1. The urologic viewpoint: In general, urologists hold with the early stu- 
dents of this subject that enuresis is due to anatomic defects in the urinary tract. 
They base their opinion on visualization studies of the bladder and urethra. 

In a urologie study of 330 patients with enuresis resistant to ordinary 
methods of treatment, Campbell’? found that about two-thirds showed abnor- 
malities in the urogenital tract which he believed to be causally related to the 
enuresis. The most common lesion in girls was a urethrotrigonitis, the most com- 
mon lesion in boys congenital obstruction along the urethra, usually at the 
meatus. Next in frequency in boys was a prostatitis and verumontanitis. In 
addition a wide variety of other lesions was found. 

More recently, Cohen“ deseribed the results of a urologic study of twenty- 
five consecutive, unselected adult men with enuresis. Two of these had inflam- 
matory lesions which were easily cured, resulting in a disappearance of the 
enuresis. Of the remaining twenty-three, twenty showed anatomic changes in 
the lower urinary tract. Foreshortening of the trigone (the area between the 
openings of the ureters into the bladder and the internal urethral orifice) was 
the most common finding and was observed in fourteen patients. This condition 
was found only twice in the course of routine cystoscopy for other conditions. 


*Loc. cit. 
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Neither of the patients was enuretic at the time but both had been bed-wetters 
until the ages of 15 and 16 years, respectively. Thirteen patients showed hyper- 
trophy of the verumontanum without inflammatory change. Another common 
finding (eleven cases) was elevation of the inferior margin of the internal 
urethral orifice. An excavation or depression between the internal urethral 
orifice and the proximal end of the verumontanum was observed in ten patients. 
Interesting were the cystometric measurements. The curves following the injec- 
tion of fluid into the bladder were normal. However, when the point of dis- 
comfort was reached and the patient was asked to exert maximum voluntary 
detrusor action, the pressure did not rise above 45 em. of water (normal pressure, 
70 to 80 em.). This phenomenon, exhibited by six patients, was interpreted as 
indicating that sensation was unimpaired but motor power was diminished. 

Organic changes in.the bladder and urethra have also been found by Stock- 
well and Smith" in 13 per cent of a consecutive series of enureties and by 
Brodny and Robins.*® 

Urologists agree that cystoscopic examination is indicated in enureties who 
are resistant to ordinary methods of treatment. They claim that the manipula- 
tions, when properly conducted, need not be traumatic physically or emotionally. 

2. Enuresis as an undesirable habit, the result of improper training: Holt 
and Howland" believed that enuresis is, in most instances, ‘‘purely a habit, 
often associated with other habits which indicate an unstable or highly suscep- 
tible nervous system,’’ and they advocated intensive training procedures. This 
attitude represented a departure from the organic viewpoint and has received 
wide acceptance by pediatricians. 

Their viewpoint was elaborated by Wooley,’’ who held that enuresis is pri- 
marily a problem of habit training and of the mental attitude of the child. Her 
view was that the most common failures in developing correct habits about the 
use of the toilet have to do with the age at which training is undertaken and 
with the emotional atmosphere that surrounds the training situation. She listed 
the errors as postponing the period of training beyond the natural time for it; 
conducting the training in a spirit which rouses the child’s antagonism and 
favors wetting to annoy the parents and get his own way; making the habit of 
wetting an occasion for emotional scenes which permit the child to win the center 
of the stage and so become the object of much emotional solicitude ; using meth- 
ods which instill fear. Failure may also be due to excessive emotional depend- 
ence on the mother and a vague desire to continue the period of infancy. The 
treatment advocated consists of the elimination of improper training procedures 
and the introduction of proper ones. 

Although improper attitudes toward toilet training are not often, in our 
opinion, of primary importance in the pathogenesis of enuresis, they contribute 
greatly to its frequency. Enuresis occurs more commonly in the poorer socio- 
economic groups where toilet training is likely to be taken as a matter of course 
and where, consequently, tension about the toilet situation is likely to be at a 
minimum. Under these cireumstances the normal child acquires control easily. 
This easygoing method is, unfortunately, not so effective in the child with the 
irritable bladder. Here the more systematic methods, commonly applied in the 
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better-off families, are more effective. There is an analogy to specifie reading 
disability: The general run of children learn to read more quickly and easily by 
the ‘‘sight’’ method than by the older ‘‘phonic’’ or ABC method. Not so the 
child with a reading disability. He requires training in the details of his letters 
before he ean begin to read words and he finds himself at a loss when exposed 
to the ‘‘sight’’ method. 

Inadequate training procedures do not in themselves lead to enuresis in 
any considerable proportion of eases. Rather, intensive training serves to 
prevent enuresis in a certain number of suseceptibles. These children do not 
wet the bed but they have urgency and frequency and, in many instances, 
nocturia. 

3. The psychiatric school: According to this approach, enuresis is looked 
upon as a disorder of the personality. It is but one manifestation of a general 
disturbance of behavior. Beverly’ deseribes enuretie children as infantile, find- 
ing growing up and taking responsibility too difficult. The children are timid 
and most of the parents describe them as nervous. Infantile habits like thumb- 
sucking, temper-tantrums, nailbiting, frequent erying, baby-talk are common. 
There is loss of a sense of security and self-confidence. Jealousy is a common 
finding. 

In many eases the mechanism is more deep-seated. Beverly agrees with 
Hamill’® that these children can stop wetting when they want to. 

The treatment recommended consists of making the child responsible for 
himself, psychotherapy, and adjustment of environmental difficulties. With this 
regimen, Beverly was able to cure one-third of the patients and improve another 
third. The remainder were either’unimproved or did not return. Anderson? 
coneluded, from his own observations and an extensive review of the literature, 
that emotional factors constitute by far the largest group of elements in the 
causation or, at least, the continuance of enuresis. Infantile traits are common 
among enuretie children, who are timid and overly sensitive, and many of whom 
are nail biters. A frequent reaction is a feeling of inferiority. Habit training 
is one of the most important things to be considered as responsible for persistent 
enuresis. Gerard®® found that sixty-one out of sixty-five children with enuresis 
presented definite neurotic patterns of which wetting represented one symptom 
in the syndrome. Etiologie factors of an emotional nature were found in the 
majority of cases. In a certain number the onset of wetting coincided with the 
arrival of a sibling and was part of generally regressive behavior such as whin- 
ing, clinging to the mother, hostile attacks on the baby. In others it was part of 
general stubborn and aggressive behavior. In some instances the mothers were 
dominating rejectors. One child developed enuresis following the death of his 
father, of whom he was very fond. 

In a group of enureties who had been either analyzed or studied fairly 
intensively, Gerard found that the boys were passive, retiring, and self-depreca- 
tory. They avoided rough boys’ games for fear of injury. They were slow and 
dawdling, constantly sought help and assurance in performing the usual tasks, 
and indulged in evasive petty lying. At school they were inattentive and dis- 
tractable and did poor work. At times they clowned. The girls were more 
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normal in their behavior. They were active, often leaders, and they were in- 
dependent and proficient in performing tasks. They did good work at school 
and behaved well. They were strongly competitive in play, especially with boys. 
Though they were fearless in day activities they shared a common anxiety with 
boys, that of nocturnal fears, and they often had nightmares. Gerard concludes 
that the boys disclosed material indicating a fear of women as dangerous persons 
who could injure or destroy them if they themselves were active. The mecha- 
nism of overcoming this fear was an identification with the woman in the form 
of a passive attitude and an avoidance of the active role of the male. Urination 
was conceived of as a passive act for which the child has no responsibility. The 
girls, on the other hand, presented material which expressed, clearly, fear of man 
as a destructive aggressor. They avoided this difficulty by identifying them- 
selves with the active male rather than the passive female. Enuresis in the girl 
represented an active destructive process rather than a passive flow as it did in 
boys. In both boys and girls fear of harm from persons of the opposite sex was 
the principal factor. This fear arose from destructive wishes toward the rival 
parent, traumatic sex experiences or information, and experiences of parental 
rejection or seduction. 

It is difficult to evaluate the psychiatric viewpoint, since one cannot readily 
distinguish emotional disturbances which are etiologically related to the symp- 
tom from those which result from the reactions of parents, playmates, school 
personnel, and the child himself to the symptom. Moreover, enuresis being so 
common, it will often be present in neurotic children and will then be used by 
them as part of their neurosis. Adherents to the psychiatric viewpoint rely for 
treatment on psychotherapy. To the extent that they try to correct faulty atti- 
tudes in the parents and to instill confidence in the child their approach is, with- 
out question, beneficial. But favorable results alone can hardly be used as proof 
of their thesis. Enuresis has been cured by a host of unrelated remedies which 
ean have no relation to the etiology of the condition. It has been said that the 
physician’s conviction of the efficacy of his own particular method of treatment 
is the most important factor in the cure of enuresis. 

4. With full recognition of the importance of other contributing factors, we 
here propose a fourth approach to the pathogenesis of enuresis. Two features 
stand out prominently in the histories of children with enuresis, the primary 
importance of urgency and the familial nature of the affection. A third interest- 
ing feature is the persistence of a ‘‘sensitive’’ bladder throughout life. 

Urgency, associated with frequency, has been referred to as pollakiuria or 
the ‘‘irritable bladder.’’* It is present in the large majority of enuretics. It 
may be unaccompanied by enuresis, or involuntary micturition may occur only 
occasionally during periods of nervous tension, cold weather, or when a toilet 
is inaccessible. Indeed pollakiuria without enuresis is often seen in well-cared- 
for, intelligent children. These potential or latent bed-wetters are frequently 
found in the families of enureties. It is reasonable to assume that the intensity 
of the defect varies as do other biologie attributes. Such children are difficult 
to train and they may be 4 or 5 years old before complete urinary control is 
established. Gesell and Ilg®* speak of ‘‘a group of cases in which the slowness 
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in training is due to specific retardation. These children are intelligent and 
well-constituted emotionally yet they are backward and inept in sphincter con- 
trol. It is almost as though they were handicapped by a specific disability (like 
constitutional poor spelling). The difficulties so transparently have a develop- 
mental origin that they should be guided on that basis.’’ There is reason to 
believe that the abnormality in urinary control is already present in infancy. 
It may be suspected in this age group when repeated episodes of ammoniacal 
dermatitis oceur or when the diaper rash is unusually persistent. In such in- 
fants urinary frequency is often present while the ammoniacal dermatitis is 
present and persists after the condition has been alleviated. Inquiry will often 
reveal a history of urinary difficulties in a parent or the siblings. 


Pollakiuria is observed in dogs, some being very resistant to training. Vet- 
erinarians differ in their interpretations of this phenomenon, one group holding 
that these dogs are ‘‘nervous,’’ another group being of the opinion that the 
dogs are so constituted that they find difficulty in retaining their urine. It is 
said that dogs wet occasionally, out of spite. This may happen when a dog is 
left alone for a long time by his master and he then wets indoors when his 
master returns. Difficult trainability is seen in some litters and here again 
interpretations vary, one group holding that this is imitative, the other group 
believing that the defect is hereditary. 

The second prominent feature of enuresis is its familial character. In the 
large majority of cases one or both of the parents has or has had urinary symp- 
toms. Adults are often reluctant to admit that they have been bed-wetters dur- 
ing childhood but a history of urgency and frequency is readily obtainable. One 
or more siblings are usually affeeted. Occasionally the urinary difficulties can 
be traced back through several generations. Kanner* was able to elicit a history 
of enuresis in the immediate family of his patients (parents or siblings) in 47 
per cent of his eases. In Stockwell and Smith’s™ series a history of enuresis was 
obtainable in 63 per cent of the parents and in 21 per cent of the siblings. In 
Addis” series 27 per cent of the parents and 20 per cent of the siblings gave a 
history of bed-wetting. If urgency and frequency had been included in their 
historical data an even higher percentage of familial involvement would un- 
doubtedly have been obtained. Frary** coneludes, from a study of fifty-nine 
clans in which there were one or more enuretie children, that enuresis is an 
hereditary trait determined by a single recessive gene substitution. In two 
families where both parents had been enuretic, all six children of these two 
matings were enuretic. We have observed one family where both parents were 
enuretic. Six out of the seven children in the family were enuretic. 


A third characteristic is the persistence of the irritable bladder into adult 
life. Though the enuresis ordinarily disappears at or before puberty, urgency 
generally remains and in severe cases there may be nocturia or even a continua- 
tion of the wetting. Adults who have been persistent bed-wetters during child- 
hood may function normally under usual cireumstances but they develop urgency 
more readily than normal individuals when exposed to such stimuli as cold or 
nervous tension. 
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The act of voluntary micturition is an intricate process which depends for 
its proper functioning on the integrity of the nervous pathways which regulate 
conscious control, on proper innervation of the structures involved in the act, 
and on the correct anatomic arrangement of these structures. 

The Physiology of Micturition.**—During the filling of the bladder intra- 
vesical pressure remains practically unchanged until a threshold is reached, at 
which level the pressure rises rapidly and active vesical contractions take place. 
Only then does the desire to micturate oceur. At this critical pressure mild, 
rhythmie contractions of the detrusor muscle which opens the internal sphincter 
appear. The threshold may be lowered by a number of stimuli such as sounds, 
odors, temperature changes, coughing, laughing, straining, and by standing erect. 
With increase of bladder volume, a sensation of distention intrudes upon con- 
sciousness. The internal sphincter contracts and relaxes in reciprocal relation- 
ship with the detrusor muscle. It is entirely involuntary and its reaction to 
voluntary control is secondary to the behavior of the detrusor. It remains closed 
during intervals of slight or absent vesical contraction. The external sphincter, 
which is under voluntary control, also remains closed. It opens only after 
opening of the internal sphincter. When micturition is completed it closes be- 
fore the internal sphincter. Voluntary control of micturition is effected solely 
by voluntary or subconscious inhibition of the mechanism of spontaneous re- 
action to distention. 

The bladder is innervated by three sets of nerves.*> The pudie nerve is 
voluntary and arises from the first three or four segments. It carries sensory 
fibers from the urethra and is the motor nerve to the extenal sphincter. The 
pelvic nerve, part of the parasympathetie nervous system, is also derived from 
the first three or four sacral segments of the spinal cord. It conveys most of 
the sensory impulses from the wall of the bladder and carries motor impulses 
to the detrusor, which opens the internal sphincter. The hypogastric nerve, 
part of the sympathetic system, transmits vesical sensation. Its motor functions 
are many: inhibition of the detrusor muscle ; contraction of the ureteral meatus, 
trigone, internal sphincter, and smooth muscle of the prostate and seminal 
vesicles; transmission of vasomotor impulses to the bladder. Some investigators 
also have observed contraction of the detrusor muscle on hypogastric stimulation. 

Cerebral control during the waking hours is unimpaired in persons with 
enuresis. The basic difficulty seems to be, rather, an excessive urge to micturi- 
tion which requires immediate satisfaction. While awake the enuretic is fully 
aware of bladder distention but the need for emptying is so urgent that volun- 
tary inhibition may be overcome and day-wetting takes place. During sleep the 
urgent need for micturition may awaken the person and he then empties the 
bladder; if he does not awaken, enuresis ensues. But whether he awakens or 
not the same mechanism is at work. 

An explanation for the disturbance in bladder function, in some children at 
least, is found in the cystometrie studies of McLellan®* and others.** Bladder 
sensation—the feeling of distention—is normal or only slightly diminished. 
Bladder capacity is low normal. There is no residual urine. McLellan describes 
two types of abnormality in the response of the bladder to the introduction of 
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fluid, one or the other of which was found in all his patients with persistent 
enuresis. The first type was characterized by uninhibited rhythmie contractions 
of the detrusor occurring after the injection of every 25 to 75 ¢.c. of fluid, 
inereasing in ampitude until the bladder capacity was reached, at which point 
the urgency from detrusor contraction necessitated prompt emptying of the 
bladder. The second type of abnormality was a smooth curve until bladder 
capacity was reached, at which point an uninhibited contraction of the bladder 
made emptying imperative. Similar changes were observed by Stockwell and 
Smith" in some of their children with enuresis. Nine of the twenty-five adults 
with enuresis studied by Forsythe and Karlan*™ also showed these changes. In 
thirteen others local uropathy was found and in only three was urologie exami- 
nation negative. 

The functional abnormality in some pollakiurie individuals then, appears 
to lie in the response of the bladder to distention. Bladder capacity is not strik- 
ingly diminished but, when capacity is reached, the eall to micturition is sharp 
and the demand for relief immediate. In others the abnormality seems to reside 
in minor abnormalities in the region of the vesical outlet. 

That psychie factors influence the condition, just as they influence urinary 
function in the normal individual, there can be no doubt. The agitation and 
coneern of the child lest involuntary micturition oceur serve to aggravate the 
difficulty. It is also self-evident that the habit of wetting the bed, with its social 
implications, will have its effect on the personality development of the child and 
this in turn may intensify the difficulty. 

In summary, then, enuresis is looked upon as a hereditary abnormality in 
bladder function, the principal characteristic of which is an urgent need to 
empty the bladder. Cerebral control is normal but the eall to micturition is so 
intense that voluntary inhibition may be overcome and wetting takes place. Pre- 
sumably the basis is a structural abnormality in the bladder and proximal 
urethra or in the appropriate innervation. Children with this abnormality 
aequire bladder control with difficulty but they can be trained. If they live in 
an environment in which habits of cleanliness are poorly developed they are 
likely to wet the bed. But, even when carefully reared, they are much more 
prone to enuresis when subjected to emotional stress than are other children. 


TREATMENT 

The treatment of a patient with enuresis requires an understanding of the 
factors underlying the condition and a comprehension of the influence of the 
symptoms on the personality of the child. The therapeutic methods employed 
may represent a greater psychic trauma for the child than the condition itself, 
and this fact should always be kept in mind when a line of treatment is being 
formulated. Before undertaking treatment, a careful history should be taken 
in order to permit evaluation of the relative importance of irritable bladder, 
faulty training, and psychogenic factors. The urine should always be examined 
at the beginning of treatment. In patients who do not respond to therapy, the 
examination should be repeated several times, particularly for the presence of 
white blood cells. Factitious enuresis or voluntary wetting should be differ- 
entiated from true enuresis. 
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Psychologic Management.—The parents should be urged to assume an un- 
emotional attitude toward the symptom, (reat concern, severe censure, punish- 
ments, threats, deprivations and shaming aggravate the situation. Failure to 
live up to parental expectations, shame, fear of punishment, feelings of inade- 
quacy, agitate the child unduly and make him anxious. Conversations with the 
child should be directed toward building up his self-confidence and ridding him 
of feelings of hopelessness, shame, and guilt. By relieving him of the burden 
of parental disapproval and, at the same time, giving him some understanding 
of the mechanism of his difficulty, nervous tension, which increases bladder 
irritability, is lessened. 

The parents should be told that the child is not primarily at fault and that 
the abnormality has probably been inherited from one of them, The discussions 
in the doctor’s office with the parents are best conducted in the child’s presence. 
At home parental conversation with the child about the enuresis should be 
limited to encouragement and reassurance as improvement begins. 

Belladonna.—Of the many drugs which have been used in the treatment of 
enuresis the only one which has survived is belladonna, first introduced for this 
purpose by Bretonneau. It is of benefit, if not curative, in the large majority 
of eases. Its favorable action is dependent on inhibition of the detrusor muscle 
which is innervated by the parasympathetic nervous system. 

Amberg and Grob** studied the influence of atropine on the bladder fune- 
tion of children with enuresis. They found that in nine out of nineteen children 
a definite effect was produced. The pressure in the bladder was reduced even 
when the bladder contained larger amounts of fluid than before the adminis- 
tration of atropine, and the amplitude and the frequency of contractions were 
reduced. The bladder could hold more fluid without its escaping around the 
sides of the catheter, and, when discomfort was experienced, it was slight. 

Belladonna, in order to be effective, must be given in large doses. One may 
safely start with 5 drops of tincture of belladonna (one drop is equivalent to 
1% ooo grain or 0.02 mg. of atropine) 3 times a day for a 5-year-old child and 
inerease the dosage by 3 drops each day (one drop each dose) until distinct 
improvement in the urinary symptoms or flushing of the skin appears. It is 
usually possible to give children with the irritable bladder large doses, up to 
20 to 30 drops, three times a day. No improvement is to be expected until the 
dosage reaches between 10 and 15 drops, The first favorable effect is a lessening 
of the urgency and frequency during the day and then a decrease in the amount 
of urine voided during the night. Belladonna should be continued for eight to 
ten weeks after the enuresis has ceased in order to permit the habit of voluntary 
control to become established. Belladonna, by relieving the urgeney and fre- 
quency, makes the patient more confident of his ability to control the urinary 
function. In this way the agitation and fear which intelligent children feel are 
relieved and a strong psychic factor in the mechanism is lessened. The child 
should sleep in a warm bed. 

Training.—Treatment with belladonna should be combined with training 
and suggestion. Fluids should be limited in the late afternoon and a dry supper 
given. During the day an attempt should be made to prolong the intervals 


Ag 
¥ 


260 THE JOURNAL OF PEDIATRICS 


between voiding for as long a time as possible. The child is awakened once or 
twice during the night, dressed in bathrobe and slippers, and walked to the 
toilet. Care should be taken that the child is fully awakened when he voids, 
since putting a sleeping child on the toilet has no value in bladder training. 
The number of times the child is awakened is diminished as he improves. 
Elevation of the foot of the bed may help. 

Rewards.—The system of rewards is at times effective. The child is given 
a chart on which the days of the week are written and he is instructed to note 
the dry and wet nights. <A gold star is given for each dry night. This method 
is most useful with children from 5 to 7 years of age who may be receiving stars 
for good behavior at school. It gives the child impressive evidence of improve- 
ment in terms which he can readily appreciate. 

Salt Therapy—kKrasnogorski*®’ has obtained good results in the treatment 
of enuresis by the administration of 5 Gm. of salt immediately before bedtime. 
The treatment is based on the fact that salt leads to a retention of water. The 
evening meal is given about two hours before bedtime and contains little salt 
but fluids as desired. The fluid given with the low salt meal is excreted by the 
time the child goes to bed. Immediately before the child goes to sleep he is 
given a sandwich made with salted herring, smoked salmon, bacon, or swiss 
cheese and salt butter. The amount of salt administered in this way is sufficient 
to reduce the urinary secretion during the night to 100 to 125 ¢.c. This method 
has also been used with success by Rosenson and Liswood.*° 

Testosterone.—Testosterone was first used for the treatment of disturbances 
of micturition in adults by Bodechtel.*'| He, and others subsequently, reported 
favorable results which were attributed mainly to improved tonus of the bladder 
musele produced by testosterone. Zehn** used testosterone propionate in chil- 
dren with enuresis and reported uniformly good results. 

Sechlutz and Anderson treated fifty enuretie children with male sex hor- 
mone preparations (thirty-six boys and fourteen girls). Methyltestosterone was 
given onee daily, in refractory cases twice daily, in doses from 10 to 20 mg. 
In some cases testosterone was given by topical application to the abdomen twice 
daily, using about 8 mg. per day. When improvement occurred treatment was 
continued for two months. No other form of therapy except restricted fluids 
and a high salt intake was used. The children were awakened and made to 
urinate onee during the night. 

Of the thirty-six boys, twenty were entirely cured, eleven were improved, 
and five were unaffected. Of the fourteen girls, seven were completely cured, 
six were improved, and one showed no change. The boys seemed to respond 
more quickly than the girls. In thirteen of the twenty-seven cured cases, the 
results were prompt, occurring within two weeks. 

Benzedrine is a useful aid in the treatment of enuresis when the child is 
markedly overactive or when there is reason to believe that much anxiety is 
present. The drug is given once a day on rising. The initial dose is 5 mg. a 
day. It is inereased rapidly, up to 20 or 30 mg. if necessary, until a therapeutic 
or toxie effect is obtained. 
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Conditioning —A number of apparatuses have been invented to condition 
children against bed-wetting. The Mowrers*™* have devised an apparatus which 
rings a bell when the child wets the specially constructed pad on which he sleeps. 
The child is then expected to go to the toilet. The device is used with the child’s 
full knowledge and consent. The Mowrers report striking suecess with this 
method. Other conditioning devices release a stream of cold water or a blast 
of air when the child starts to wet. 

In diurnal enuresis, when the ammoniacal smell is offensive, rinsing the 
underelothes in a saturated solution of borie acid or other antiseptic is helpful. 

When general treatment is unsuccessful, the child should be referred to an 
urologist. Good results have been reported following urethral dilatation. 
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Comments on Current Literature 


ACTIVE IMMUNIZATION AGAINST TUBERCULOSIS 


N THE September issue of the American Review of Tuberculosis, Joseph D. 
Aronson’ reports results of an 1l-year study concerned with evaluation of 
the efficacy of BCG vaccine in active immunization against tuberculosis. Re- 
viewing the literature, the author attempts to appraise various vaccines that 
have been prepared for this purpose. Neither tuberculin nor the metabolic 
products of tuberele bacilli has been shown to have real value for increasing 
resistance to infection. Tubercle bacilli modified or killed by the action of 
chemicals may give slight or transitory immunity to animals, but most results 
are equivocal. Exposure of tubercle bacilli to radium emanations, to ultra- 
violet light, and to heat, has given only suggestive results. The use of 
heterologous types of mammalian tubercle bacilli has given varying results. 
Of considerable interest was the use of vaccine prepared from a murine type 
of acid-fast organism isolated from the vole. This vaccine seems to have had 
definite value for increasing resistance to infection. There have been many 
studies, both in animals and man, which indicate that viable tuberele bacilli 
produce best and lasting immunity; nevertheless, it is the consensus that the 
use of an unattenuated viable and virulent organism in man is unsafe. 

It working with cattle, Calmette and Guerin found that resistance to 
reinfection was due to the presence of viable tubercle bacilli, and that by in- 
jecting animals with a vaccine prepared from an attenuated strain of tubercle 
bacilli, protection against re-infection was demonstrated. The results of this 
animal experimentation suggested the use of this vaccine, called BCG, for 
the active immunization of man. Initially, in 1921, Wilde Hall administered 
BCG per os to a newborn infant. The oral route of administration was recom- 
mended at this time since the intestinal mucosa of the newborn infant was 
thought to be permeable to the passage of bacteria. Because of inconstant re- 
sults with this method of administration the subcutaneous route was tried, 
but a significant number of patients developed cold abscesses which had to 
be aspirated or treated surgically. Wallgren then suggested the intracu- 
taneous injection of the vaccine. This method is now the procedure of choice. 
Associated development of a localized, slowly healing uleer at the site of in- 
oculation and the rare occurrence of ulceration of regional lymph nodes are 
cited as objections to the procedure, but neither is regarded as serious. 

Aronson availed himself of an excellent opportunity to study the effective- 
ness of BCG vaccine toward the control of human tuberculosis in a popula- 
tion having a high morbidity and mortality. The project was carried out in 
cooperation with the Health Division of the Office of Indian Affairs, Depart- 
ment of the Interior. The work was begun in 1935, using Indian Agencies, 
distributed through Arizona, Wyoming, North Dakota, South Dakota and 
Alaska. 

A survey of the incidence of tuberculosis in these various areas was made. 
Since a positive reaction to tuberculin is generally interpreted as being as- 
sociated with increased resistance to reinfection, this criterion was used in 
deciding which patients should receive active immunization with BCG vaccine. 
The use of BCG or other immunizing agents is not indicated in those subjects 
who react to tuberculin. Conversely, specific immunization with BCG does 
. seem indicated in those individuals who have escaped natural infection and 
who, therefore, fail to react to tuberculin. 
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Pertaining to the control of the clinical study, Aronson points out that 
the significance of any controlled study depends to a large extent on the 
quality of the samples. The group studied must be comparable and the selee- 
tion of members of the groups must be made without bias. To meet these re- 
quirements a record was prepared for each person who failed to react to tuber- 
eulin. An alternate division of the records was made. Approximately one- 
half received BCG vaccine, while the remaining number served as controls. 

The technique of vaccination was as follows: the BCG eulture was main- 
tained on potato media and was transferred to bile potato at regular inter- 
vals. There were thirteen different lots of vaccine prepared in the portable 
laboratories in each agency. No other culture was kept in the laboratory and, 
to minimize the danger of contamination with tuberculous material, the lab- 
oratory was set up in a vacant room at a distance from the hospital. Each 
patient received intracutaneously 0.1 ¢.c. of the vaecine containing 0.1 or 0.15 
mg. of the moist bacillary mass. Injections were made as superficially as pos- 
sible on the skin over the deltoid musele. Within forty-eight hours of the 
intracutaneous injection, there appeared a sharply defined, reddened nodule 
about 4 mm. in diameter and 1 mm. in height. Approximately three to four 
weeks after vaccination the nodule rapidly increased in size and in many in- 
stances a definite central area of softening was noted. Uleeration occurred 
by the fourth week in 75 per cent of the cases. The ulcers healed, leaving 
small sears. In no instanee did lymph nodes ulcerate, although in about 5 
per cent there was some evidence of increased size of regional lymph nodes. 

Of the 3,008 persons included in this program, approximately 85 per cent 
were examined roentgenologically at the same time that the initial tuberculin 
test was carried out. A positive tuberculin reaction following the administra- 
tion of BCG was interpreted as evidence of the establishment of an initial 
or primary tuberculous focus. 

It is of considerable interest, that one year after vaccination, 93.3 per 
cent of those tested with tuberculin had positive tests. In the unvaccinated 
control group only 12.7 per cent reacted positively to tuberculin. 

The use of roentgenograms, although not entirely an objective procedure, 
seemed to offer the best medium for determining the presence and nature of 
pulmonary lesions. It was found that, with the exception of pleural effusion 
and pleural thickening, lesions showing the roentgenologie characteristics of 
tuberculosis were significantly more frequent among the controls than among 
the vaccinated. 

The most striking evidence of the efficacy of BCG vaccine is brought out 
when total mortality rates and mortality rates from tuberculosis are com- 
pared in the vaccinated and control groups. Of the 1,551 vaccinated, a total 
of fifty-five persons died from all causes during the nine- to eleven-year period 
of this study. During the same time 109 of the 1,457 controls died from all 
eauses. In the BCG vaccinated group there were 3.1 deaths per 1,000 person 
years, whereas in the control group there were 7.2 deaths per 1,000 person 
years of observation. In the BCG group six died from tuberculosis during 
the course of the study, while among the controls fifty-three died from this 
disease. The mortality rate from tuberculosis per 1,000 person years of ob- 
servation is 0.4 for the vaccinated and 3.5 for the controls. 

An interesting portion of the paper deals with the effectiveness of BCG 
vaccine among newborn infants. This study was carried out in a group of 
newborn infants for approximately five years. From December, 1938, to 
December, 1940, 123 newborn infants were vaccinated intracutaneously with 
0.1 mg. of BCG vaccine within several days after birth. During the same 
period of time 139 newborn babies were untreated and served as controls. At 
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the time of their first tuberculin test, these children ranged in age from 3 to 
14 months. At this time, 85 per cent of the vaccinated and 77 per cent of the 
control group were tuberculin tested. An analysis of the testing indicated that 
91 per cent of the vaccinated and 3.7 per cent of the controls reacted positively 
to tubereulin. In 1946 this same ‘‘newborn’’ group ranged in age from 6 to 8 
years. Of this group, 82 per cent were retested with tuberculin. Among the 
vaccinated the tuberculin test was positive in 80 per cent, whereas among the 
controls, positive reaction to tuberculin was noted in 26.5 per cent. During 
the six to eight years of observation, primary tuberculosis on x-ray examina- 
tion was noted in four of the 123 vaccinated children and in eleven of the 
139 controls. Of the seven deaths among the vaccinated cases, none had been 
from tuberculosis, while of the fifteen deaths among the controls, four were 
due to tuberculosis. These four deaths all occurred within the first three 
years of life. 

Contrary to the common objection that the use of BCG threatens possible 
danger of increasing virulence in the live bacillus, Aronson contends that 
the attenuated viable BCG strain of tubercle bacilli is an effective and safe 
immunizing agent. He points out that innocuousness of the BCG vaccine for 
man is proved by the fact that millions of persons all over the world have 
received the vaccine and not a single unequivocal case of tuberculosis attrib- 
uted to its use has been reported. While the author is aware that clinical 
studies in human beings over a long period of time are difficult to interpret, 
he believes there is considerable circumstantial evidence indicating that the 
use of the vaccine has reduced the morbidity and mortality from tuberculosis. 
The recent objection to the widespread use of BCG vaccine based on the 
premise that tuberculin reaction following use of BCG would mask the 
tubereulin reaction, thus making it more difficult to detect sources of tubereu- 
lous infection, seems valid. The advisability of universal use of BCG vac- 
cine is subject to difference of opinion. Aronson believes that the use of the 
vaccine is definitely indicated where tuberculin-negative persons are likely 
to be exposed frequently to tuberculous infection. 

The work of Aronson and his group is an outstanding contribution to our 
knowledge concerning active immunization against tuberculosis of human sub- 
jects. Only by such long-term and controlled studies involving large numbers 
of the population ean a clearer understanding of this controversial and highly 


important subject be gained. 
Russe. J. BLATTNER 
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News and Notes 


Dr. Hugh MeCulloch has retired from practice in St. Louis and has moved to Chicago 
where he will be Medical Director of the Rheumatic Fever Program for the Chicago Heart 
Association and Medical Director of the LaRabida Sanitarium for Research in Rheumatic 
Fever. 


Dr. James B. Arey, formerly with the Department of Pathology at Tulane University, 
is now Pathologist at St. Christopher’s Hospital for Children, Philadelphia, and is also 
responsible for the pediatric pathology at Temple University Hospital. 

At St. Christopher’s Hospital a Tumor Diagnostic Service will be developed which will 
be available to other hospitals in the State and adjacent territory. 


Dr. Joseph Stokes, Jr., delivered the seventeenth annual series of the Benjamin Knox 
Rachford Lectureships on Feb. 1 and 2, 1949, at the Children’s Hospital Clinie and 
Research Building, Cincinnati, Ohio. The general title of his lectures was ‘‘ Viral 


Hepatitis. 


The annual meeting of the Society for Pediatric Research will be held at Atlantic 
City May 3 and 4, 1949. 

The annual meeting of the American Pediatric Society will be held at Atlantie City 
May 5 and 6, 1949. / 

Both societies will meet at the Marlborough-Blenheim Hotel. 


The American Board of Pediatrics has announced that the dates for the Examina- 
tions in Baltimore have been changed to May 7, 8, and 9, 1949. 


The following were certified by the American Board of Pediatrics at the Examination 
in Atlantie City, N. J., Nov. 17, 18, and 19, 1948. 


Dr. Adams, Frederick Merrill 322 Wabeck Building, Birmingham, Mich. 
Dr. Allen, Reginald Anthony 223 Thayer St., Providence, R. I. 

Dr. Alsever, William Dewey 836 Lancaster Ave., Syracuse 10, N. Y. 

Dr. Altenau, Grace A. 725 4th Avenue, Brooklyn 32, N. Y. 

Dr. Amick, Perry P. 310 Bankers Trust Building, Des Moines, Iowa 
Dr. Batson, Osear Randolph Vanderbilt University Hospital, Nashville 4, Tenn. 
Dr. Bleiberg, Nina 4153 49th Street, Long Island City 4, N. Y. 

Dr. Burton, Irving Frederick 14608 Gratiot Ave., Detroit, Mich. 

Dr. Cagan, Maclyn 60 Ridge Road, North Arlington, N. J. 

Dr. Casey, Vincent P. 3105 Roberts Ave., New York City, N. Y. 

Dr. Cohn, Walter L. 511 Cottman Street, Philadelphia 11, Pa. 
Dr. Crump, Edward Perry Meharry Medical College, Nashville, Tenn. 
Dr. Dickson, William Anderson 266 Beacon Street, Boston, Mass. 

Dr. Dickstein, Benjamin 6725 Castor Avenue, Philadelphia 24, Pa. 

Dr. Dyer, Edward C. 330 Dartmouth Street, Boston 16, Mass. 
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. Erganian, Jane A. 

. Evans, Katharine W. 

. Fischman, Mervin Edward 
. Friedman, William C. 


. Geib, Margaret Eugenia 
. Gregory, Elizabeth Alice 
. Harris, Howard Yeager 

. Harris, Ruth Cameron 


. Hunt, Andrew Dickson, Jr. 


. Hyman, Mary Elizabeth 
. Kerley, J. Hoyt 
. Kety, Josephine Gross 


. Klein, Harold 

. Knox, Joseph C. 

. Krafchik, Louis L. 
. Krugman, Saul 


. Leonard, Martha Frances 
. Leslie, Warren D. 

. Lublin, Ann 

. Lyle, Donald Fraser 

. Marks, Lillian 

. MeDougall, Clarice L. 

. McKey, John D. 

. Putnam, Henry Mitchell 
. Robinson, Arthur 

. Root, James Harold, Jr. 

. Rosenberg, Jonas Samuel 
. Ross, Maurice 

. Siker, Estelle 

. Sims, Arthur I. 

. Steigman, Alex J. 


. Vick, Edward Hoge 

. Whitehead, Betty Willis 
. Willner, Milton Michael 
. Yarow, Natalie 

. Zarchy, Alex C. 


NEWS AND NOTES 


122 Rodney Street, Glen Rock, N. J. 

8236 Germantown Avenue, Philadelphia 18, Pa. 

264 Clinton Place, Newark, N. J. 

Glenwood Terrace Apts., 1409 Greenport Road, Far 
Rockaway, N. Y. 

1277 Clinton Place, Elizabeth, N. J. 

255 Massachusetts Ave., Arlington, Mass. 

40 James St., Kingston, Pa. 

Babies Hospital, 3975 Broadway, New York City, 
N. ¥. 

Children’s Hospital, 1740 Bainbridge Street, Phila- 
delphia, Pa. 

45 East 82nd Street, New York 25, N. Y. 

167 East 82nd Street, New York City 28, N. Y. 

Children’s Hospital, 1740 Bainbridge Street, Phila- 
delphia 46, Pa. 

522 Eastern Parkway, Brooklyn, N. Y. 

15 North 5th Street, Wilmington, N. C. 

158 Livingston Avenue, New Brunswick, N. J. 

Children’s Medical Service, Bellevue Hospital, New 
York City 16, N. Y. 

55 North 5th Avenue, Highland Park, N. J. 

Riley Law Building, Room 400, Wheeling, W. Va. 

18472 Whitcomb Street, Detroit 19, Mich. 

5711 Thomas Avenue, Philadelphia 43, Pa. 

1270 Bryden Road, Columbus, Ohio 

616 Medical Arts Building, Grand Rapids, Mich. 

320 North Main, Orlando, Fla. 

743 High Street, Dedham, Mass. 

908 Magnolia Street, Denver 7, Colo. 

103 North Main St., Waterbury, Conn. 

219 Washington Avenue, Batavia, N. Y. 

372 Main Street, Saco, Maine 

301 Westchester Avenue, Port Chester, N. Y. 

3215 Columbia Pike, Arlington, Va. 

Children’s Hospital, Elland Ave. & Bethesda, Cin- 
cinnati 29, Ohio 

323 North Narberth Avenue, Narberth, Pa. 

Chatham, Va. 

822 South 12th Street, Newark, N. J. 

1215 Fifth Avenue, New York City, N. Y. 

593 Central Avenue, Cedarhurst, N. Y. 
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Book Reviews 


Nursing for the Future. Esther L. Brown, Ph.D., New York, 1948, Russell Sage Foundation, 
198 pages. Price $2.00. 


This study and report, prepared for the National Nursing Council by the Director 
of the Department of Studies in the Professions of the Russell Sage Foundation, is by far 
the most intelligent and thought-producing discussion of nursing and nursing education 
that has appeared. It should be carefully read by all who are inyolved in the chaotic 
situation which exists today in nursing. To summarize briefly, the theme of the report is 
that the large majority of hospital nursing schools, as they have existed for the training 
of the R.N. over the past years, will and must go out of existence. Nursing in the hos- 
pitals and ‘‘private duty’’ nursing will be largely taken over by ‘‘nurse assistants’’ who 
are in reality trained ‘‘ practical nurses.’’ On the other hand, the ‘‘ professional nurse’’ 
will evolve a product of the university schools of nursing which grant degrees. This will 
attract a better type of men and women nurses who will look upon and make nursing a 
real profession, From this group will come the nursing educators, administrators, and 
specialists. The transition from the present situation will come gradually and many things 
will be required. Among these are the legal status and definition of the nurse assistant 
and her training as nearly all our nursing laws relate to the R.N. Most important is the 
strengthening of the university schools for the education of the ‘‘ professional nurse,’’ as 
today some are in a precarious situation, and all are greatly in need of income comparable 
to the other professional schools conducted by the universities and which is necessary to 
place them on a basis of equality. The report aptly compares the educational situation 
as it exists today in nursing with the medical school situation as it existed before the 
Flexner report and the work of the A.M.A. some forty years ago. Much of the impetus 
to reorganize nursing education and to change the pattern of nursing care which grew up 
around the hospital school training of the R.N. comes from the nursing leaders, which 
augurs well. Sane, broad-visioned, objéctive discussions such as this will go a long way 
in shaping the future of nursing. B. 8. V. 


Medical Research in France During the War (1939-1945). Paris, 1948, Editions Médicales 
Flammarion. . (A collection of thirty articles gathered and presented by Prof. Jean 
Hamburger with a foreword by Prof. Pasteur Vallery-Radot. 


Prof. Hamburger has gathered and presented in English in this book of 306 pages 
a group of thirty interesting articles reporting medical research in France during the war 
years. It covers all fields of medical science. A few are of interest to the pediatrician. 
Prof. R. Debré and his associates describe a new disease, or a neuro-oedematous syndrome, 
that they observed in children, in which in addition to pain and a peripheral type of 
paralysis is characterized by a diffuse generalized edema. The spinal fluid is normal and 
there are no urinary changes. They consider it of epidemic nature caused by a neurotropic 
virus. Prof. G. Ramon, to whom the world owes so much for his work on anatoxins 
(toxoids), makes a plea for the more extensive use of diphtheria toxoid throughout the 
world. He quotes British figures to show not only its effect in reducing diphtheria mor- 
bidity, but the low mortality of diphtheria when it develops in immunized individuals. 
An interesting article on hunger osteosis occurring during and as a result of the war is 
presented by Dr, Justin-Besangon. To the reviewer, the collection leaves two impressions: 
first, the courage with which the French physicians carried on and held to their ideals of 
medical science during the war when their life was one of misery; second, from the paucity 
and incompleteness of the studies presented the tragic effect of the war and German 
occupation on French medicine—and medical research. The book was made possible 
through the generosity of the Rockefeller Foundation. To the reviewer, it is a book of 
real interest and a worthy tribute to our French colleagues. B.S. V. 
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Technique of Treatment for the Cerebral Palsy Child. Paula F. Egel, St. Louis, 1948, 
The C. V. Mosby Company, 203 pages. 


Miss Egel has had great experience in working with children with cerebral palsy. 
She has been thoroughly indoctrinated at Baltimore by Dr. Winthrop Phelps and feels sure 
that the stage is set for a manual based on entirely lucid explanations of the physiological 
disturbances seen in the chaotic groups which form the enormously complex ‘‘entity’’ 
of cerebral palsy. 

It is fair to quote directly a few statements which indicate the method of presenta- 
tion. 

‘*Damage to certain areas of the brain, no matter how caused, produces a 
specific type of involvement in one or more muscles. The site of involvement 
depends on the site of the brain damage, since each muscle in the body is con- 
trolled by a definite area of the brain.’’ 

‘*Cerebral palsy cases have been divided into five main general types, 
namely: spastic, athetoid, tremor, ataxic and rigidity. The spastic is a pyra- 
midal tract condition and cortical in origin. The damage which produces spas- 
ticity lies directly behind the frontal or thinking area, and it is the only type 
which may or may not have mental impairment due to the identical injury.’’ 

‘*Feeblemindedness, if found in the athetoid, has no relation to the 
athetoid condition since the basal ganglia, unlike the motor cortex, is far from 
the frontal lobe.’’ 


It seems impossible to believe that discussion which is based on such brief and 
entirely unconventional statements will be helpful to the neweomer and certainly many 


experienced people will read no further. 
However, abandoning a manual on physical therapy because one is confused by the 


introduction is illogical. As a matter of fact, the chapters on physical therapy are useful 
and the diagrams and pictures are clear. Furthermore, there is every reason to agree that the 
elinie in Buffalo is well conducted and that this manual will be of the greatest help to work- 
ers who are starting new clinics. 
This reviewer left this very interesting book with the feeling that the inadequate discus- 
sion at the start might well have been omitted or even better should have been rewritten. 
B. C. 


Technic of Medication. Austin Smith, M.D., Director of the Division of Therapy and Re- 
search; Secretary, The Council on Pharmacy and Chemistry, The American Medical 
Association. Philadelphia, 1948, J. B. Lippincott Co. 248 pages. Price $4.00. 


This book is intended to serve as a guide for the physician in the methods of applying 
drugs and other treatments by the available routes—oral, parenteral, local, rectal. Discussions 
of prescription writing and the care of essential equipment are also included. A rather ex- 
tended presentation of the methods of ‘‘supportive’’ therapy in vogue some years ago is 
given: the techniques of manufacture and application of stupes, mustard plasters, poultices, 
and other ‘‘ counter-irritative’’ devices are accorded more than ample space. 

A re-edition of the late Bernard Fantus’ General Technic of Medication (1938), this 
work has surprisingly little to say about many of the techniques developed during the inter- 
vening ten years. For example, such important considerations as oxygen therapy, the proper 
composition of parenteral fluids, caudal anesthesia, the use of hot packs in poliomyelitis and 
of the ‘‘cold’’ humidifier in respiratory diseases receive but scant attention. A bare one-half 
page is devoted to the subject of blood and plasma transfusion; the omission of any mention 
of such matters as the Rh factor and serum hepatitis is regrettable. No attempt has been 
made to develop the subject of scalp vein infusion or of the ‘‘cut-down’’ technique for con- 
tinuous venoclysis in infants. 

The book cannot be recommended for pediatricians. G. F. 
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Editor’s Column 


SIR LEONARD PARSONS, KT., F.R.S. 


HE recent election of Sir Leonard Parsons to the Fellowship of the Royal 
Society is a well-merited honor which has brought pleasure to his many 
pediatrie friends and colleagues throughout the world. 

The Birmingham Medical Review has issued a ‘‘Complimentary Number’’ 
in his honor, which contains a biographical sketch and the speeches made at a 
dinner given him in recognition of the honor by the medical faculty of the 
University of Birmingham, of which he is Dean and Professor Emeritus of 
Paediatrics and Child Health. In addition, three of his addresses have been 
reprinted. One of these, ‘‘Research in Paediatries (a Backward and Forward 
Glanee),’’ was delivered at the dedication of the Children’s Hospital Research 
Foundation in Cincinnati in 1931. Another on ‘‘Paediatries—Its Contribution 
to Medicine’’ quotes the famous poem by John Rurah on pediatric psychiatry 
which was published in the JourNAL in 1932. The third on ‘‘ The Clinician and 
the Rh Factor,’’ delivered at Glasgow in 1947, represents the field of the 
anemias in which Sir Leonard Parsons has made so many distinguished con- 
tributions. 

The Royal Society was founded in 1662 and election to the Fellowship is as 
high an honor as ean be achieved’ by a British scientist. On behalf of his 
many friends on this side of the Atlantic, the JouRNAL extends its congratula- 
tions for the deserved honor to a distinguished pediatrie colleague. We are 
proud that his name is on the rosters of the American and Canadian Pediatrie 
Societies as an Honorary Member, and of the American Academy of Pediatrics 


as Honorary Fellow. 


THE HOOVER REPORT 


RATHER unusual Christmas packet was the release on December 25 of 
that part of the report of the Hoover Commission on Organization of the 
Executive Branch of the Government which deals with medical affairs. There 
is enough political and administrative dynamite in it to have made its release 
more appropriate for July 4. Nearly every newspaper headlined the waste 
in the present Federal expenditures for hospital construction which the re- 
port brought out, but only a few discussed the proposed administrative 
changes which are of more significance to the medical profession. We hazard 
the guess that the timing of the release is in some way connected with the 
President’s report on the State of the Union to be presented on the opening 
of Congress on January 5, which will not be available until after the forms 
for this issue of the JourNaL are closed. Whether it is simply a pacemaker 
for a proposal for a new Cabinet department, or whether it is intended to 
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counteract the socialistic trend of medical participation on the part of the Fed- 
eral government remains to be seen, and it will doubtless be the subject of much 
argument. 

The ‘‘task foree’’ of sixteen who prepared the report—of whom eleven are 
**medieal authorities’’—ruled that the controversial subject of compulsory 
health insurance was outside the scope of the inquiry. The report is predicated 
on the assumption that there will be a new Cabinet department to include health, 
education, and welfare, which will take over the functions of the present Federal 
Security Agency as well as a number of other bureaus and agencies. The pos- 
sibility of a Cabinet department for health alone was ‘‘excluded from con- 
sideration.”’ 

In this new department a national bureau of health is to be set up with a 
physician at the head who reports only to and directly to the Cabinet officer, 
but the report specifically states that any administrative undersecretary should 
not be a physician. The bureau itself, the report recommends, should be set up 
in three divisions. 


1. Medical Care. This to include all Federal hospitalization, as the gen- 
eral hospitals of the military establishments, and all medical establishments 
of the Veterans Administration. 

2. Public Health. The present functions of the Public Health Service of 
making grants-in-aid for medical research and training, with the exception 
of grants-in-aid in that particular field, would be taken away. The present 


Food and Drug Administration would be added. 

3. Research and Training. The research programs of the National Institute 
of Health at Bethesda for cancer, mental health, ete. (now under the P. H.S.), 
would be included in the division, as well as such matters as medical and 
nursing education and training. 

The wayward child in the medical picture as it now exists, the Children’s 
Bureau would remain as a unit to work for the ‘‘whole child,’’ but its pro- 
gram for maternal aid and crippled children would be transferred in three 
years to the new health bureau. 

We fully agree with the report that fundamental to any health service 
Congress must first decide such questions as who is entitled to receive what 
benefits? Among the questions are ones as to whether or not medical services 
should be extended to all veterans irrespective of financial need, the matter 
of veterans with nonservice-connected disabilities, and the medical care of the 
families of service men. Interestingly enough, the report, while side-stepping 
the subject of compulsory health insurance, suggests a plan of voluntary in- 
surance for veterans, with the government paying the premium where the 
veteran could not. The report thus automatically, whether intentionally or 
not, enters into the field of social and political controversy. 

Considerable discussion is given to the uneconomical present policy of 
building Federal hospitals all over the country by the military and veterans” 
services, in competition with each other and with community hospitals being 
erected under the grants-in-aid program of the Hill-Burton Act. The high 
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cost of Federal government-built hospitals is stressed. It is estimated, for 
example, that the $100,000,000 spending program for Federal hospitals in 
the New York area is unnecessary, and that for the country at large it is well 
over one-half billion. On the other hand, in contrast to the hospital construe- 
tion program, the report praises the personnel system of the Veterans Admin- 
istration under which private specialists are employed on a part-time basis, 
and recommends the extension of this method as far as possible in all govern- 
ment hospitals. 

In general, the report may be considered as recommending that Federal 
subsidies and Federal aid be channeled to the upbuilding of medical schools 
and medical research, and to community and private hospitals, with a mini- 
mum of supervision by the Federal government, rather than the extension 
of government-constructed and maintained hospitals. 

The political and social implications of the report are obvious and it is 
easy to see the furor that will be raised by certain of the veteran organiza- 
tions and by bureaus already entrenched. With a rising cost of government 
and a Federal deficit in the horizon in 1949 and 1950 in contrast to the surplus 
in 1947 and 1948, perhaps Congress will listen to the Hoover report rather 
than the special interests involved. Anyone who has watched the mushroom- 
ing of Federal medical developments and participation in recent years fully 
realizes the need for administrative reorganization and a clear-cut, definite 


policy on the part of the Federal government. 
B.S. V. 
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